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Notes regarding these materials 



• These materials are intended as a reference to assist our customers in the 
selection of the Mitsubishi semiconductor product best suited to the 
customer's application; they do not convey any license under any 
intellectual property rights, or any other rights, belonging to Mitsubishi 
Electric Corporation or a third party. 

• Mitsubishi Electric Corporation assumes no responsibility for any damage, 
or infringement of any third-party's rights, originating in the use of any 
product data, diagrams, charts or circuit application examples contained in 
these materials. 

• All information contained in these materials, including product data, 
diagrams and charts, represent information on products at the time of 
publication of these materials, and are subject to change by Mitsubishi 
Electric Corporation without notice due to product improvements or other 
reasons. It is therefore recommended that customers contact Mitsubishi 
Electric Corporation or an authorized Mitsubishi Semiconductor product 
distributor for the latest product information before purchasing a product 
listed herein. 

• Mitsubishi Electric Corporation semiconductors are not designed or 
manufactured for use in a device or system that is used under 
circumstances in which human life is potentially at stake. Please contact 
Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor 
product distributor when considering the use of a product contained herein 
for special applications, such as apparatus or systems for transportation, 
vehicular, medical, aerospace, nuclear, or undersea repeater use. 

• The prior written approval of Mitsubishi Electric Corporation is necessary to 
reprint or reproduce in whole or in part these materials. 

• If these products or technologies are subject to the Japanese export 
control restrictions, they must be exported under a license from the 
Japanese government and cannot be imported into a country other than 
the approved destination. 

Any diversion or reexport contrary to the export control laws and 
regulations of Japan and/or the country of destination is prohibited. 

• Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi 
Semiconductor product distributor for further details on these materials or 
the products contained therein. 
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LOW POWER DISSIPATION SRAM (5V Version) 

M5M5255BP, FP, KP-70, -85, -10, -12, -70L, -85L, -10L, -12L, -70LL, -85LL, -10LL, -12LL 

262144-Bit (32768-Word by 8-Blt) CMOS Static RAM 2 - 3 

M5M5256BP, FP, KP-70, -85, -10, -12, -15, -70L, -85L, -10L, -12L, -ISL, -70LL, -85LL, -10LL, -12LL, -15LL 

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM 2 - 9 

M5M5256BVP, RV-70L, -85L, -10L, -12L, -15L,-70LL, -85LL, -10LL, -12LL, -15LL 

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM 2 - 14 

M5M5255CP, FP, KP-55LL, -55XL, -70LL, -70X1 

2621 44-Bit (32768-Word by 8-Bit) CMOS Static RAM 2-20 

M5M5256CP, FP, KP, VP, RV-55LL, -55XL, -70LL, -70XL, 

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM 2 - 27 

M5M5256CP, FP, KP, VP, RV-85LL, -85XL, -1 OLL, -1 OXL, 

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM 2-34 

M5M51008AP, FP, VP, RV-55L, -55LL 

1048576-Bit (131 072- Word by 8-Bit) CMOS Static RAM 2 - 41 

M5M51008AP, FP, VP, RV-70L, -85L, -10L, -12L, -70LL, -85LL, -10LL, -12LL 

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM 2 - 48 

M5M51T08AP, FP, VP, RV-55SL 

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM 2 - 55 

M5M51 T08AP, FP, VP, RV-70SL, -85SL, -1 OSL, -1 2SL 

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM 2 - 62 

M5M51 008BP, FP, VP, RV-55L, -70L, -1 OL, -55LL, -70LL, -1 OLL 

1048576-Bit (131 072- Word by 8-Bit) CMOS Static RAM 2-69 

M5M51 01 6ATP, RT-70L, -85L, -1 OL, -70LL, -85LL, -1 OLL 

1048576-Bit (65536-Word by 16-Bit) CMOS Static RAM 2 - 76 

M5M51016BTP, RT-70L, -10L, -70LL, -10LL 

1048576-Bit (65536-Word by 16-Bit) CMOS Static RAM 2-83 

M5M5408FP, TP, RT-55L, -70L, -1 OL, -55LL, -70LL,-1 OLL 

41 94304-Bit (524288-Word by 8-Bit) CMOS Static RAM 2-90 

M5M5408AFP, TP, RT-55L, -70L, -1 OL, -55LL, -70LL, -1 OLL 

4194304-Bit (524288-Word by 8-Bit) CMOS Static RAM 2-97 

LOW POWER DISSIPATION SRAM (Low voltage Version) 

M5M5256CFP, VP, RV-85VLL, -1 OVLL, -85VXL, -1 OVXL 

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM 3 - 3 

M5M5256CFP, VP, RV-12VLL, -15VLL, -12VXL, -15VXL 

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM 3 - 10 
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M5M51 008 AFP, VP, RV-85VL, -1 OVL, -85VLL, -1 OVLL 

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM 3-17 

M5M51 008 AFP, VP, RV-1 2VL, -1 5VL, -1 2VLL, -1 5VLL 

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM 3-24 

M5M51T08AFP, VP, RV-85VSL, -10VSL 

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM 3-31 

M5M51T08AFP, VP, RV-12VSL, -15VSL 

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM 3-38 

M5M51008BFP, VP, RV-70VL, -10VL, -12VL, -15VL, -70VLL, -lOVLL, -12VLL, -15VLL 

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM 3-45 

M5M51016ATP, RT-10VL, -10VLL 

1048576-Bit (65536-Word by 16-Bit) CMOS Static RAM 3-52 

M5M51016ATP, RT-ISVL, -15VLL 

1048576-Bit (65536-Word by 16-Bit) CMOS Static RAM 3-59 

M5M5408FP, IP, RT-85VL, -10VL, -85VLL, -10VLL 

4194304-Bit (524288-Word by 8-Bit) CMOS Static RAM 3-66 

HIGH SPEED SRAM (5V Version) 

M5M5257DP, J-1 2, -1 5, -20, -1 5L, -20L 

262144-Bit (262144-Word by 1-Bit) CMOS Static RAM 4-3 

M5M5258DP, J-1 2, -15, -20, -15L, -20L 

262144-Bit (65536-Word by 4-Bit) CMOS Static RAM 4-8 

M5M5278DP, J-1 2, -1 5, -20, -1 5L, -20L 
M5M5278DFP, VP-15, -20, -15L, -20L 

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM 4 - 13 

M5M51 001 BP, J-1 5, -20, -25, -20L, -25L 

1048576-Bit (1048576-Word by 1-Bit) CMOS Static RAM 4 - 19 

M5M51004BP, J-15, -20, -25, -20L, -25L 

1048576-Bit (262144-Word by 4-Bit) CMOS Static RAM 4-25 

M5M51 288BKP, K J-1 5, -20, -25, -20L, -25L 
M5M51 288BVP-20, -25, -20L, -25L 

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM 4-31 

HIGH SPEED SRAM (Low voltage Version) 

M5M5V278DP, J, VP-15, -20 

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM 5 - 3 

M5M5V278EJ, VP-10, -12, -15 

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM 5 - 9 

M5M5V1132FP-6, -7, -8, -10, -7L, -8L, -10L 

1048576-Bit (32768-Word by 32-Blt) Synchronous Burst SRAM 5 - 15 

M5M5V1 1 32AFP, GP-3, -4, -6, -7, -8 

1048576-Bit (32768-Word by 32-Bit) Synchronous Burst SRAM 5 - 28 

CONTACT ADDRESSES FOR FURTHER INFORMATION 
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I LOW POWER DISSIPATION STATIC RAMs (5V Version] 



Memory 
capacity 



Configuration 
(Word X Bit) 



Circuit function 


Access time 
Max (ns) 


Type name 


Package 
outline 


Page 


with (ST, S2) 


70 [ 


M5M5255BP-70 


28P4 


2-3 


M5M5255BFP-70 


28P2W-C 


M5M5255BKP-70 


28P4Y 


85 


M5M5255BP-85 


28P4 


M5M5255BFP-85 


28P2W-C 


M5M5255BKP-85 


28P4Y 


100 


M5M5255BP-10 


28P4 


M5M5255BFP- 1 


28P2W-C 


M5M5255BKP-10 


28P4Y 


120 


M5M5255BP-12 


28P4 


M5M5255BFP-12 


28P2W-C 


M5M5255BKP-12 


28P4Y 


with (ST. S2) 
Igc (Power down) = 50iaA(max) 
= 0.3^A(typ) 


70 


M5M5255BP-70L 


28P4 


M5M5255BFP-70L 


28P2W-C 


M5M5255BKP-70L 


28P4Y 


85 


M5M5255BP-85L 


28P4 


M5M5255BFP-85L 


28P2W-C 


M5M5255BKP-85L 


28P4Y 


100 


M5M5255BP-10L 


28P4 


M5M5255BFP-10L 


28P2W-C 


M5M5255BKP-10L 


28P4Y 


120 


M5M5255BP-12L 


28P4 


M5M5255BFP-12L 


28P2W-C 


M5M5255BKP-12L 


28P4Y 


with (ST, S2) 
Ice (Power down) = lOMA(max) 
= 0.3uA(typ) 


70 


M5M5255BP-70LL 


28P4 


M5M5255BFP-70LL 


28P2W-C 


M5M5255BKP-70LL 


-28P4Y 


85 


M5M5255BP-85LL 


28P4 


M5M5255BFP-85LL 


28P2W-C 


M5M5255BKP-85LL 


28P4Y 


100 


M5M5255BP-10LL 


28P4 


M5M5255BFP-10LL 


28P2W-C 


M5M5255BKP-10LL 


28P4Y 


120 


M5M5255BP-12LL 


28P4 


M5M5255BFP-12LL 


28P2W-C 


M5M5255BKP-12LL 


28P4Y 




70 


M5M5256BP-70 


28P4 




M5M5256BFP-70 


28P2W-C 




M5M5256BKP-70 


28P4Y 




85 


M5M5256BP-85 


28P4 




M5M5256BFP-85 


28P2W-C 




M5M5256BKP-85 


28P4Y 




100 


M5M5256BP-10 


28P4 




M5M5256BFP-10 


28P2W-C 


2-9 


M5M5256BKP-10 


28P4Y 




120 


M5M5256BP-12 


28P4 




M5M5256BFP-12 


28P2W-C 




M5M5256BKP-12 


28P4Y 




150 


M5M5256BP-15 


28P4 




M5M5256BFP-15 


28P2W-C 




M5M5256BKP-15 


28P4Y 





256K 



32K X 8 
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I LOW POWER DISSIPATION STATIC RAMS CSVVersion] (Cont.) 



Memory 
capacity 


Configuration 
(Word X Bit) 


Circuit function 


Access time 
Max (ns) 


Type name 


Package 
outline 


Page 


256K 


32KX8 


Ice (Power down) = 50^A(max) 
= 0.3uA(typ) 


70 


M5M5256BP-70L 


28P4 


2-9 


M5M5256BFP-70L 


28P2W-C 


M5M5256BKP-70L 


28P4Y 


M5M5256BVP-70L 


28P2C-A 


2-14 


M5M5256BRV-70L 


28P2C-B 


85 


M5M5256BP-85L 


28P4 


2-9 


M5M5256BFP-85L 


28P2W-C 


M5M5256BKP-85L 


28P4Y 


M5M5256BVP-85L 


28P2C-A 


2-14 


M5M5256BRV-85L 


28P2C-B 


100 


M5M5256BP-10L 


28P4 


2-9 


M5M5256BFP-10L 


28P2W-C 


M5M5256BKP-10L 


28P4Y 


M5M5256BVP-10L 


28P2C-A 


2-14 


M5M5256BRV-10L 


28P2C-B 


120 


M5M5256BP- 1 2L 


28P4 


2-9 


M5M5256BFP-12L 


28P2W-C 


M5M5256BKP-12L 


28P4Y 


M5M5256BVP-12L 


28P2C-A 


2-14 


M5M5256BRV-12L 


28P2C-B 


150 


M5M5256BP-15L 


28P4 


2-9 


M5M5256BFP-15L 


28P2W-C 


M5M5256BKP-15L 


28P4Y 


M5M5256BVP-15L 


28P2C-A 


2-14 


M5M5256BRV-15L 


28P2C-B 


Ice (Power down) = 1 O^A(max) 
= 0.3^A(typ) 


70 


M5M5256BP-70LL 


28P4 


2-9 


M5M5256BFP-70LL 


28P2W-C 


M5M5256BKP-70LL 


28P4Y 


M5M5256BVP-70LL 


28P2C-A 


2-14 


M5M5256BRV-70LL 


.28P2C-B 


1 

85 


M5M5256BP-85LL 


28P4 


2-9 


M5M5256BFP-85LL 


28P2W-C 


M5M5256BKP-85LL 


28P4Y 


M5M5256BVP-85LL 


28P2C-A 


2-14 


M5M5256BRV-85LL 


28P2C-B 


100 


M5M5256BP-10LL 


28P4 


2-9 


M5M5256BFP-10LL 


28P2W-C 


M5M5256BKP-10LL 


28P4Y 


M5M5256BVP-10LL 


28P2C-A 


2-14 


M5M5256BRV-10LL 


28P2C-B 


120 


M5M5256BP-12LL 


28P4 


2-9 


M5M5256BFP-12LL 


28P2W-C 


M5M5256BKP-12LL 


28P4Y 


M5M5256BVP-12LL 


28P2C-A 


2-14 


M5M5256BRV-12LL 


28P2C-B 


150 


M5M5256BP-15LL 


28P4 


2-9 


M5M5256BFP-15LL 


28P2W-C 


M5M5256BKP-15LL 


28P4Y 


M5Mb256BVP-15LL 


28P2C-A 


2-14 


M5M5256BRV-15LL 


28P2C-B 
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I LOW POWER DISSIPATION STATIC RAMs [SV Version] (Cont.) 



Memory 
capacity 


Configuration 
(Word X Bit) 


Circuit function 


Access time 
Max (ns) 


Type name 


Package 
outline 


Page 


256K 


32KX8 


with (ST, S2) 
Ice (Power down) = 1 O^A(max) 
= 0.05^A(typ) 


55 


M5M5255CP-55LL 


• 


28P4 


2-20 


M5M5255CFP-55LL 


• 


28P2W-C 


M5M5255CKP-55LL 


• 


28P4Y 


70 


M5M5255CP-70LL 


• 


28P4 


M5M5255CFP-70LL 


• 


28P2W-C 


M5M5255CKP-70LL 


• 


28P4Y 


with (ST, S2) 
lcc(Power down)= 2|iA(max) 
= 0.05MA(typ) 


55 


M5M5255CP-55XL 


• 


28P4 


M5M5255CFP-55XL 


• 


28P2W-C 


M5M5255CKP-55XL 


• 


28P4Y 


70 


M5M5255CP-70XL 


• 


28P4 


M5M5255CFP-70XL 


• 


28P2W-C 


M5M5255CKP-70XL 


• 


28P4Y 


lcc(Power down) = 10|iA(max) 
= 0.05|iA(typ) 


55 


M5M5256CP-55LL 


28P4 


2-27 


M5M5256CFP-55LL 


28P2W-C 


M5M5256CKP-55LL 


28P4Y 


M5M5256CVP-55LL 


28P2C-A 


M5M5256CRV-55LL 


28P2C-B 


70 


M5M5256CP-70LL 


28P4 


M5M5256CFP-70LL 


28P2W-C 


M5M5256CKP-70LL 


28P4Y 


M5M5256CVP-70LL 


28P2C-A 


M5M5256CRV-70LL 


28P2C-B 


85 


M5M5256CP-85LL 


28P4 


2-34 


M5M5256CFP-85LL 


28P2W-C 


M5M5256CKP-85LL 


28P4Y 


M5M5256CVP-85LL 


28P2C-A 


M5M5256CRV-85LL 


28P2C-B 


100 


M5M5256CP-10LL 


28P4 


M5M5256CFP-10LL 


28P2W-C 


M5M5256CKP-10LL 


28P4Y 


M5M5256CVP-10LL 


28P2C-A 


M5M5256CRV-10LL 


28P2C-B 


lcc(Power down)= 2|iA(max) 
= 0.05nA(typ) 


55 


M5M5256CP-55XL 


28P4 


2-27 


M5M5256CFP-55XL 


28P2W-C 


M5M5256CKP-55XL 


28P4Y 


M5M5256CVP-55XL 


28P2C-A 


M5M5256CRV-55XL 


28P2C-B 


70 


M5M5256CP-70XL 


28P4 


M5M5256CFP-70XL 


28P2W-C 


M5M5256CKP-70XL 


28P4Y 


M5M5256CVP-70XL 


28P2C-A 


M5M5256CRV-70XL 


28P2C-B 


85 


M5M5256CP-85XL 


28P4 


2-34 


M5M5256CFP-85XL 


28P2W-C 


M5M5256CKP-85XL 


28P4Y 


M5M5256CVP-85XL 


28P2C-A 


M5M5256CRV-85XL 


28P2C-B 


100 


M5M5256CP-10XL 


28P4 


M5M5256CFP-10XL 


28P2W-C 


M5M5256CKP-10XL 


28P4Y 


M5M5256CVP-10XL 


28P2C-A 


M5M5256CRV-10XL 


28P2C-B 



^ : New product 
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I LOW POWER DISSIPATION STATIC RAMs [5V Version] (Cont.) 



Memory 
capacity 



Configuration 
(Word X Bit) 



Circuit function 



Access tinne 
Max (ns) 



Type name 



Package 
outline 



Page 



M5M51008AP-55L 



55 



M5M51008AFP-55L 



M5M51008AVP-55L 



M5M51008ARV-55L 



M5M51008AP-70L 



70 



M5M51008AFP-70L 



M5M51008AVP-70L 



M5M51008ARV-70L 



with (Si, S2) 

IccCPower down) = 50|iA(max) 

= 0.3^A(typ) 



M5M51008AP-85L 



85 



M5M51008AFP-85L 



M5M51008AVP-85L 



M5M51008ARV-85L 



M5M51 008AP- 1 0L 



100 



M5M51008AFP-10L 



M5M51008AVP-10L 



M5M51008ARV-10L 



M5M51008AP-12L 



120 



M5M51008AFP-12L 



M5M51008AVP-12L 



1M 



1 28K X 8 



M5M51008ARV-12L 



M5M51008AP-55LL 



55 



M5M51008AFP-55LL 



M5M51008AVP-55LL 



M5M51008ARV-55LL 



M5M51008AP-70LL 



70 



M5M51008AFP-70LL 



M5M51008AVP-70LL 



M5M51008ARV-70LL 



with (Si, S2) 
Ice (Power down) = 1 |i A(max) 
= 0.3uA(typ) 



M5M51008AP-85LL 



85 



M5M51008AFP-85LL 



M5M51008AVP-85LL 



M5M51008ARV-85LL 



M5M51008AP-10LL 



100 



M5M51008AFP-10LL 



M5M51008AVP-10LL 



M5M51008ARV-10LL 



M5M51008AP-12LL 



120 



M5M51008AFP-12LL 



M5M51008AVP-12LL 



M5M51008ARV-12LL 



32P4 



32P2M-A 



32P3H-E 



32P3H-F 



32P4 



32P2M-A 



32P3H-E 



32P3H-F 



32P4 



32P2M-A 



32P3H-E 



32P3H-F 



32P4 



32P2M-A 



32P3H~E 



32P3H-F 



32P4 



32P2M-A 



32P3H-E 



32P3H-F 



32P4 



32P2M-A 



32P3H-E 



32P3H-F 



32P4 



32P2M-A 



32P3H-E 



32P3H-F 



32P4 



32P2M-A 



32P3H-E 



32P3H-F 



32P4 



32P2M-A 



32P3H-E 



32P3H-F 



32P4 



32P2M-A 



32P3H-E 



32P3H-F 



2-41 



2-48 



2-41 



2-48 
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I LOW POWER DISSIPATION STATIC RAMs [SV Version] (Cont.) 



Memory 
capacity 


Configuration 
(Word X Bit) 


Circuit function 


Access time 
Max (ns) 


Type name 


Package 
outline 


Page 


1M 


128KX8 


with (ST, S2) 
IccCPower down)= 2^A(max) 
= 0.05^A(typ) 
TFT Load Type 


55 


M5M51T08AP-55SL 


32P4 


2-55 


M5M51T08AFP-55SL 


32P2M-A 


M5M51T08AVP-55SL 


32P3H-E 


M5M51T08ARV-55SL 


32P3H-F 


70 


M5M51T08AP-70SL 


32P4 


2-62 


M5M51T08AFP-70SL 


32P2M-A 


M5M51T08AVP-70SL 


32P3H-E 


M5M51T08ARV-70SL 


32P3H-F 


85 


M5M51T08AP-85SL 


32P4 


M5M51T08AFP-85SL 


32P2M-A 


M5M51T08AVP-85SL 


32P3H-E 


M5M51T08ARV-85SL 


32P3H-F 


100 


M5M51T08AP-10SL 


32P4 


M5M51T08AFP-10SL 


32P2M-A 


M5M51T08AVP-10SL 


32P3H-E 


M5M51T08ARV-10SL 


32P3H-F 


120 


M5M51T08AP-12SL 


32P4 


M5M51T08AFP-12SL 


32P2M-A 


M5M51T08AVP-12SL 


32P3H-E 


M5M51T08ARV-12SL 


32P3H-F 


with (ST. S2) 
lcc(Power down) = 50uA(max) 
= 0.3^A(typ) 


55 


M5M51008BP-55L 


• 


32P4 


2-69 


M5M51008BFP-55L 


• 


32P2M-A 


M5M51008BVP-55L 


• 


32P3H-E 


M5M51008BRV-55L 


• 


32P3H-F 


70 


M5M51008BP-70L 


• 


32P4 


M5M51008BFP-70L 


• 


32P2M-A 


M5M51008BVP-70L 


• 


32P3H-E 


M5M51008BRV-70L 


• 


32P3H-F 


100 


M5M51008BP-10L 


• 


32P4 


M5M51008BFP-10L 


• 


32P2M-A 


M5M51008BVP-10L 


• 


32P3H-E 


M5M51008BRV-10L 


• 


32P3H-F 


with (ST, S2) 
Ice (Power down) = 1 iJLA(max) 
= 0.3uA(typ) 


55 


M5M51008BP-55LL 


• 


32P4 


M5M51008BFP-55LL 


• 


32P2M-A 


M5M51008BVP-55LL 


• 


32P3H-E 


M5M51008BRV-55LL 


• 


32P3H-F 


70 


M5M51008BP-70LL 


• 


32P4 


M5M51008BFP-70LL 


• 


32P2M-A 


M5M51008BVP-70LL 


• 


32P3H-E 


M5M51008BRV-70LL 


• 


32P3H-F 


100. 


M5M51008BP-10LL 


• 


32P4 


M5M51008BFP-10LL 


• 


32P2M-A 


M5M51008BVP-10LL 


• 


32P3H-E 


■ M5M51008BRV-10LL 


• 


32P3H-F 



i^ : New product 



A 



MrrsuBiSHi 

ELECTRIC 



MITSUBISHI LSIs 

INDEX BY FUNCTION 



■ LOW POWER DISSIPATION STATIC RAM 


s C5V Version 


] (Cont.) 






Memory 
capacity 


Configuration 
(Word X Bit) 


Circuit function 


Access time 
Max (ns) 


Type name 


Package 
outline 


Page 


IM 


64Kx 16 


with (CS. BCn BCz) 
IccCPower down) = 50tiA(max) 
= 0.3MA(typ) 


70 


M5M51016ATP-70L 


44P3W-H 


2-76 


M5M51016ART-70L 


44P3W-J 


85 


M5M51016ATP-85L 


44P3W-H 


M5M51016ART-85L 


44P3W-J 


100 


M5M51016ATP-10L 


44P3W-H 


M5M51016ART-10L 


44P3W-J 


with (CS. BCi, BC2) 
Ice (Power down) = 1 ^A(max) 
= 0.3MA(typ) 


70 


M5M51016ATP-70LL 


44P3W-H 


M5M51016ART-70LL 


44P3W-J 


85 


M5M51016ATP-85LL 


44P3W-H 


M5M51016ART-85LL 


44P3W-J 


100 


M5M51016ATP-10LL 


44P3W-H 


M5M51016ART-10LL 


44P3W-J 


with (CS. BCi, BC2) 
Ice (Power down) = 50|iA(max) 
= 0.3uA(typ) 


70 


M5M51016BTP-70L •• 


44P3W-H 


2-83 


M5M51016BRT-70L •• 


44P3W-J 


100 


M5M51016BTP-10L •• 


44P3W-H 


M5M51016BRT-10L •• 


44P3W-J 


with (CS. BCi, BC2) 
Ice (Power down) = 10|iA(max) 
= 0.3MA(typ) 


"^0 


M5M51016BTP-70LL •• 


44P3W-H 


M5M51016BRT-70LL •• 


44P3W-J 


100 


M5M51016BTP-10LL •• 


44P3W-H 


M5M51016BRT-10LL •• 


44P3W-J 


4M 


512KX8 


lec(Power down)= 50MA(max) 
= 0.4|jiA(typ) 


55 


M5M5408FP-55L • 


32P2M-A 


2-90 


M5M5408TP-55L • 


32P3Y-H 


M5M5408RT-55L • 


32P3Y-J 


70 


M5M5408FP-70L 


32P2M-A 


M5M5408TP-70L 


32P3Y-H 


M5M5408RT-70L 


32P3Y-J 


100 


M5M5408FP-10L 


32P2M-A 


M5M5408TP-10L 


32P3Y-H 


M5M5408RT-10L 


32P3Y-J 


Ice (Power down) = 10|jiA(max) 
= 0.4^A(typ) 


55 


M5M5408FP-55LL • 


32P2M-A 


M5M5408TP-55LL • 


32P3Y-H 


M5M5408RT-55LL • 


32P3Y-J 


70 


M5M5408FP-70LL 


32P2M-A 


M5M5408TP-70LL 


32P3Y-H 


M5M5408RT-70LL 


32P3Y-J 


100 


M5M5408FP-10LL 


32P2M-A 


M5M5408TP-10LL 


32P3Y-H 


M5M5408RT-10LL 


32P3Y-J 



iK : New product iKiK : Under development 



A 



MITSUBISHI 
ELECTRIC 



MITSUBISHI LSIs 

INDEX BY FUNCTION 



I LOW POWER DISSIPATION STATIC RAMs CSVVersion] (Cont.) 



Memory 
capacity 



Configuration 
(Word X Bit) 



Circuit function 



Access time 
Max (ns) 



Type name 



Package 
outline 



Page 



M5M5408AFP-55L 



•• 



32P2M-A 



55 



M5M5408ATP-55L 



•• 



32P3Y-H 



M5M5408ART-55L 



•• 



32P3Y-J 



IccCPower down)= 50|iA(max) 
= 0.1nA(typ) 



M5M5408AFP-70L 



•• 



32P2M-A 



70 



M5M5408ATP-70L 



•• 



32P3Y-H 



M5M5408ART-70L 



•• 



32P3Y-J 



M5M5408AFP-10L 



•• 



32P2M-A 



100 



M5M5408ATP-10L 



•• 



32P3Y-H 



4M 



512KX8 



M5M5408ART-10L 



•• 



32P3Y-J 



M5M5408AFP-55LL 



•• 



32P2M-A 



55 



M5M5408ATP-55LL 



•• 



32P3Y-H 



M5M5408ART-55LL 



•• 



32P3Y-J 



IccCPower down) = 1 0|i A(max) 
= 0.1^A(typ) 



M5M5408AFP-70LL 



•• 



32P2M-A 



70 



M5M5408ATP-70LL 



•• 



32P3Y-H 



M5M5408ART-70LL 



•• 



32P3Y-J 



M5M5408AFP-10LL 



•• 



32P2M-A 



100 



M5M5408ATP-10LL 



•• 



32P3Y-H 



M5M5408ART-10LL 



•• 



32P3Y-J 



2-97 



** : Under development 



A MITSUBISHI 
ELECTRIC 



MITSUBISHI LSIs 

INDEX BY FUNCTION 



I LOW POWER DISSIPATION STATIC RAMs (Low voltage Version] 



Memory 
capacity 


Configuration 
(Word X Bit) 


Circuit function 


Access time 
Max Cns) 


Type nanne 


Package 
outline 


Page 


256K 


32KX8 


Low Voltage Operation 
(3.0~3.6V) 
IccCPower down) = 1 0|jiA(max) 
= 0.05MA(typ) 


85 


M5M5256CFP-85VLL 


• 


28P2W-C 


3-3 


M5M5256CVP-85VLL 


• 


28P2C-A 


M5M5256CRV-85VLL 


• 


28P2C-B 


100 


M5M5256CFP-10VLL 


• 


28P2W-C 


M5M5256CVP-10VLL 


• 


28P2C-A 


M5M5256CRV-10VLL 


• 


28P2C-B 


Low Voltage Operation 
(3.0~3.6V) 
IccCPower down)= 2|iA(max) 
= 0.05^A(typ) 


85 


M5M5256CFP-85VXL 


• 


28P2W-C 


M5M5256CVP-85VXL 


• 


28P2C-A 


M5M5256CRV-85VXL 


• 


28P2C-B 


100 


M5M5256CFP-10VXL 


• 


28P2W-C 


M5M5256CVP-10VXL 


i( 


28P2C-A 


M5M5256CRV-10VXL 


• 


28P2C-B 


Low Voltage Operation 
(2.7~5.5V) 
IccCPower down) = 1 OuACmax) 
= 0.05MACtyp) 


120 


M5M5256CFP-12VLL 


• 


28P2W-C 


3-10 


M5M5256CVP-12VLL 


• 


28P2C-A 


M5M5256CRV-12VLL 


• 


28P2C-B 


150 


M5M5256CFP-15VLL 


• 


28P2W-C 


M5M5256CVP-15VLL 


• 


28P2C-A 


M5M5256CRV-15VLL 


• 


28P2C-B 


Low Voltage Operation 
C2.7~5.5V) 
IccCPower down)= 2|iACmax) 
= 0.05^ACtyp) 


120 


M5M5256CFP-12VXL 


• 


28P2W-C 


M5M5256CVP-12VXL 


• 


28P2C-A 


M5M5256CRV-12VXL 


• 


28P2C-B 


150 


M5M5256CFP-15VXL 


• 


28P2W-C 


M5M5256CVP-15VXL 


• 


28P2C-A 


M5M5256CRV-15VXL 


• 


28P2C-B 


1M 


128KX8 


Low Voltage Operation 
C3.0~3.6V) 
IccCPower down) = 50^ACnnax) 
= 0.3uACtyp) 


85 


M5M51008AFP-85VL 


•• 


32P2M-A 


3-17 


M5M51008AVP-85VL 


•• 


32P3H-E 


M5M51008ARV-85VL 


•• 


32P3H-F 


100 


M5M51008AFP-10VL 


• 


32P2M-A 


M5M51008AVP-10VL 


• 


32P3H-E 


M5M51008ARV-10VL 


• 


32P3H-F 


Low Voltage Operation 
C3.0~3.6V) 
IccCPower down) = 1 0iiACmax) 
= 0.3uACtyp) 


85 


M5M51008AFP-85VLL 


•• 


32P2M-A 


M5M51008AVP-85VLL 


•• 


32P3H-E 


M5M51008ARV-85VLL 


•• 


32P3H-F 


100 


M5M51008AFP-10VLL 


• 


32P2M-A 


M5M51008AVP-10VLL 


• 


32P3H-E 


M5M51008ARV-10VLL 


• 


32P3H-F 


Low Voltage Operation 
C2.7~5.5V) 
IccCPower down) = 50|iACmax) 
= 0.3MACtyp) 


120 


M5M51008AFP-12VL 


• 


32P2M-A 


3-24 


M5M51008AVP-12VL 


• 


32P3H-E 


M5M51008ARV-12VL 


• 


32P3H-F 


150 


M5M51008AFP-15VL 


• 


32P2M-A 


M5M51008AVP-15VL 


• 


32P3H-E 


M5M51008ARV-15VL 


• 


32P3H-F 


Low Voltage Operation 
C2.7~5.5V) 
IccCPower down) = 1 nACmax) 
= 0.3uACtyp) 


120 


M5M51008AFP-12VLL 


• 


32P2M-A 


M5M51008AVP-12VLL 


• 


32P3H-E 


M5M51008ARV-12VLL 


• 


32P3H-F 


150 


M5M51008AFP-15VLL 


• 


32P2M-A 


M5M51008AVP-15VLL 


• 


32P3H-E 


M5M51008ARV-15VLL 


•1 32P3H-F 



iK : New product i^i;: : Under deveiopment 
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A 



MITSUBISHI 
ELECTRIC 



MITSUBISHI LSIs 

INDEX BY FUNCTION 



I LOW POWER DISSIPATION STATIC RAMs [Low voltage Version] (Cont.) 



Memory 
capacity 


Configuration 
(Word X Bit) 


Circuit function 


Access time 
Max Cns) 


Type name 


Package 
outline 


Page 


IM 


128KX8 


Low Voltage Operation 

(3.0~3.6V) 

Ice (Power down) = 2uA(nnax) 

= 0.05uA(typ) 

IHI Load Type 


85 


M5M51T08AFP-85VSL 


•• 


32P2M-A 


3-31 


M5M51T08AVP-85VSL 


•• 


32P3H-E 


M5M51T08ARV-85VSL 


•• 


32P3H-F 


100 


M5M51T08AFP-10VSL 


•• 


32P2M-A 


M5M51T08AVP-10VSL 


•• 


32P3H-E 


M5M51T08ARV-10VSL 


•• 


32P3H-F 


Low Voltage Operation 

(2.7-5.5V) 

IccCPower down)= 2^A(n^ax) 

= 0.05uA(typ) 

TFT Load Type 


120. 


M5M51T08AFP-12VSL 


•• 


32P2M-A 


3-38 


M5M51T08AVP-12VSL 


•• 


32P3H-E 


M5M51T08ARV-12VSL 


•• 


32P3H-F 


150 


M5M51T08AFP-15VSL 


•• 


32P2M-A 


M5M51T08AVP-15VSL 


•• 


32P3H-E 


M5M51T08ARV-15VSL 


•• 


32P3H-F 


Low Voltage Operation 
(3.0~3.6V) 
IccCPower down) = 50uA(max) 
= 0.3MA(typ) 


70 


M5M51008BFP-70VL 


•• 


32P2M-A 


3-45 


M5M51008BVP-70VL 


•• 


32P3H-E 


M5M51008BRV-70VL 


•• 


32P3H-F 


100 


M5M51008BFP-10VL 


•• 


32P2M-A 


M5M51008BVP-10VL 


•• 


32P3H-E 


M5M51008BRV-10VL 


•• 


32P3H-F 


Low Voltage Operation 
(2.7~5.5V) 
IccCPower down) = 50uA(nnax) 
= 0.3uA(typ) 


120 


M5M51008BFP-12VL 


•• 


32P2M-A 


M5M51008BVP-12VL 


•• 


32P3H-E 


M5M51008BRV-12VL 


•• 


32P3H-F 


150 


M5M51008BFP-15VL 


•• 


32P2M-A 


M5M51008BVP-15VL 


•• 


32P3H-E 


M5M51008BRV-15VL 


•• 


32P3H-F 


Low Voltage Operation 
(3.0~3.6V) 
IccCPower down) = 1 uA(max) 
= 0.3^A(typ) 


70 


M5M51008BFP-70VLL 


•• 


32P2M-A 


M5M51008BVP-70VLL 


•• 


32P3H-E 


M5M51008BRV-70VLL 


•• 


32P3H-F 


100 


M5M51008BFP-10VLL 


•• 


32P2M-A 


M5M51008BVP-10VLL 


•• 


32P3H-E 


M5M51G08BRV-10VLL 


•• 


32P3H-F 


Low Voltage Operation 
(2.7~5.5V) 
IccCPower down) = 1 liACmax) 
= 0.3^ACtyp) 


120 


M5M51008BFP-12VLL 


•• 


32P2M-A 


M5M51008BVP-12VLL 


•• 


32P3H-E 


M5M51008BRV-12VLL 


•• 


32P3H-F 


150 


M5M51008BFP-15VLL 


•• 


32P2M-A 


M5M51008BVP-15VLL 


•• 


32P3H-E 


M5M51008BRV-15VLL 


•• 


32P3H-F 


64K X 1 6 


Low Voltage 0peration(3.0~3.6V) 
1 cc (Powe r down) =50 \ik (max) 
=0.3nA(typ) 


100 


M5M51016ATP-10VL 


• 


44P3W-H 


3-52 


M5M51016ART-10VL 


• 


44P3W-J 


Low Voltage 0peration(3.0~3.6V) 
IccCPower down) =10uA (max) 


M5M51016ATP-10VLL 


• 


44P3W-H 


M5M51016ART-10VLL 


• 


44P3W-J 


Low Voltage 0peration(2.7-5.5V) 
Ice (Power down) =50 uA (max) 
=0.3|iA(typ) 


150 


M5M51016ATP-15VL 


• 


44P3W-H 


3-59 


M5M51016ART-15VL 


• 


44P3W-J 


Low Voltage 0peration(2.7~5.5V) 
1 CC (Powe r down) =10 uA (max) 
=0.3uiA(typ) 


M5M51016ATP-15VLL 


• 


44P3W-H 


M5M51016ART-15VLL 


• 


44P3W-J 


4M 


512KX8 


Low Voltage Operation 
C3.0~3.6V) 
IccCPower down) = SOuACmax) 
= 0.4nACtyp) 


85 


M5M5408FP-85VL 


•• 


32P2M-A 


3-66 


M5M5408TP-85VL 


•• 


32P3Y-H 


M5M5408RT-85VL 


•• 


32P3Y-J 


100 


M5M5408FP-10VL 


•• 


32P2M-A 


M5M5408TP-10VL 


•• 


32P3Y-H 


M5M5408RT- 1 OVL 


•• 


32P3Y-J 


Low Voltage Operation 
C3.0~3.6V) 
IccCPower down) = 1 OuACmax) 
= 0.4nACtyp) 


85 


M5M5408FP-85VLL 


•• 


32P2M-A 


M5M5408TP-85VLL 


•• 


32P3Y-H 


M5M5408RT-85VLL 


*• 


32P3Y-J 


100 


M5M5408FP-10VLL 


•• 


32P2M-A 


M5M5408TP-10VLL 


•• 


32P3Y-H 


M5M5408RT-10VLL 


•• 


32P3Y-J 



ic : New product -ArV^ : Under development 



A 



MITSUBISHI 
ELECTRIC 
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MITSUBISHI LSIs 

INDEX BY FUNCTION 



I LOW POWER DISSIPATION STATIC RAMs WITH A WIDE OPERATINGS TEMPERATURE RANGE 



Operating 

voltage range 

(Note 1) 


Memory 

capacity 

(bit) 


Memory 

configuration 

(word) 


Stand-by current 

(model name in 

parentheses) 


Operating 
voltage range 


Type name 


Access time (ns) 


55 


70 


100 


150 


- 20-70 °C 


256K 


32K X 8 


lOuA (LL) 
2uA (XL) 


5V± 10% 


M5M5256CP 


O 


o 


o 




M5M5256CFR 


O 


o 


o 




M5M5256CVP 


O 


o 


o 




M5M5256CRV 


O 


o. 


o 




M5M5256CKP 


O 


o 


o 




3.0-3.6V/5.5V 


M5M5256CFP 






o 


o 


M5M5256CVP 






o 


o 


M5M5256CRV 






o 


o 


IM 


128KX8 


50mA (L) 
10^A (LL) 


5V±10% 


M5M51008AP 


O 


o 


o 




M5M51008AFP 


O 


o 


o 




M5M51008AVP 


O 


o 


o 




M5M51008ARV 


O 


o 


o 




2nA (SL) 


M5M51T08AP 


O 


o 


o 




M5M51T08AFP 





o 


o 




M5M51T08AVP 


o 


o 


o 




M5M51T08ARV 


o 


o 


o 




50 u A (L) 
lOnA (LL) 


3.0~3.6V/5.5V 


M5M51008AFP 






o 


o 


M5M51008AVP 






o 


o 


M5M51008ARV 






o 


o 


2|iA.(SL) 


M5M51T08AFP 






o 


o 


M5M51T08AVP 






o 


o 


M5M51T08ARV 






o 


o 


64KX 16 


50uA (L) 
lOnA (LL) 


5V± 10% 


M5M51016ATP 




o 


o 




M5M510.16ART 




o 


o 




-40-85 '^C 


256K 


32KX8 


20 u A (LL) 
4^A (XL) 


5V± 10% 


M5M5256CP 




o 


o 




M5M5256CFP 




o 


o 




M5M5256CVP 




o 


o 




M5M5256CRV 




o 


o 




M5M5256CKP 




o 


o 




3.0~3.6V/5.5V 


M5M5256CFP 






o 


o 


M5M5256CVP 






o 





M5M5256CRV 






o 


o 


IM 


1 28K X 8 


lOOnA (L) 
20 ^ A (LL) 


5V± 10% 


M5M51008AP 




o 


o 




M5M51008AFP 




o 


o 




M5M51008AVP 




o 


o 




M5M51008ARV 




o 


o 




4|iA (SL) 


M5M51T08AP 




o 


o 




M5M51T08AFP 




o 


o 




M5M51T08AVP 




o 


o 




M5M51T08ARV 




o 


o 




IOOmA.(L) 
20nA (LL) 


3.0~3.6V/5.5V 


M5M51008AFP 






o 


o 


M5M51008AVP 






o 


o 


M5M51008ARV 






o 





4^A (SL) 


M5M51T08AFP 






o 





M5M51T08AVP 






o 


o 


M5M51T08ARV 






o 


o 


64KX 16 


lOOuA (L) 
20 ^ A (LL) 


5V± 10% 


M5M51016ATP 






o 




M5M5i016ART 












Note 1. Products with an operating temperature range from -ZCC to TCC are called "W version." 
Those with an operating temperature range from -40'Cto 85 't^ are called "I version." 
Consult our distoributors or us for more derails. Refer to data sheets for standard characteristics of these products. 
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MITSUBISHI 
ELECTRIC 



MITSUBISHI LSIs 

INDEX BY FUNCTION 



I HIGH SPEED STATIC RAMs (SV Version] 



Memory 
capacity 


Configuration 
(Word X Bit) 


Circuit function 


Access time 
Max (ns) 


Type name 


Package 
outline 


Page 


256K 


256K X 1 




12 


M5M5257DP-12 


24P4Y 


4-3 


M5M5257DJ-12 


24P0J 


15 


M5M5257DP-15 


24P4Y 


M5M5257DJ-15 


24P0J 


20 


M5M5257DP-20 


24P4Y 


M5M5257DJ-20 


24P0J 


Ice Stand by 50 u A (max) 

(Vcc = 3.0V) 

Low Power Version 


15 


M5M5257DP-15L 


24P4Y 


M5M5257DJ-15L 


24P0J 


20 


M5M5257DP-20L 


24P4Y 


M5M5257DJ-20L 


24P0J 


64KX4 




12 


M5M5258DP-12 


24P4Y 


4-8 


M5M5258DJ-12 


24P0J 


15 


M5M5258DP-15 


24P4Y 


M5M5258DJ-15 


24P0J 


20 


M5M5258DP-20 


24P4Y 


M5M5258DJ-20 


24P0J 


Ice Stand by 50uiA (max) 

(Vcc = 3.0V) 

Low Power Version 


15 


M5M5258DP-15L 


24P4Y 


M5M5258DJ-15L 


24P0J 


20 


M5M5258DP-20L 


24P4Y 


M5M5258DJ-20L 


24P0J 


32KX8 


8-bit I/O 


12 


M5M5278DP-12 


28P4Y 


4-13 


M5M5278DJ-12 


28P0J 


15 


M5M5278DP-15 


28P4Y 


M5M5278DJ-15 


28P0J 


M5M5278DFP-15 


28P2W-C 


M5M5278DVP-15 


28P2C-A 


20 


M5M5278DP-20 


28P4Y 


M5M5278DJ-20 


28P0J 


M5M5278DFP-20 


28P2W-C 


M5M5278DVP-20 


28P2C-A 


Ice Stand by = 50uA 

(Vcc = 3.0V) 
Low Power Version 


15 


M5M5278DP-15L 


28P4Y 


M5M5278DJ-15L 


28P0J 


M5M5278DFP-15L 


28P2W-C 


M5M5278DVP-15L 


28P2C-A 


20 


M5M5278DP-20L 


28P4Y 


M5M5278DJ-20L 


28P0J 


M5M5278DFP-20L 


28P2W-C 


M5M5278DVP-20L 


28P2C-A 
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INDEX BY FUNCTION 



I HIGH SPEED STATIC RAMs [SWerslon] (Cont.) 



Memory 
capacity 


Configuration 
(Word X Bit) 


Circuit function. 


Access time 
Max (ns) 


Type name 


Package 
outline 


Page 


1M 


IMx 1 




15 


M5M51001BP-15 


28P4F 


4-19 


M5M51001BJ-15 


28P0K 


20 


M5M51001BP-20 


28P4F 


M5M51001BJ-20 


28P0K 


25 


M5M51001BP-25 


28P4F 


M5M51001BJ-25 


28P0K 




20 


M5M51001BP-20L 


28P4F 


M5M51001BJ-20L 


28P0K 


25 


M5M51001BP-25L 


28P4F 


M5M51001BJ-25L 


28P0K 


256K X 4 




15 


M5M51004BP-15 


28P4F 


4-25 


M5M51004BJ-15 


28P0K 


20 


M5M51004BP-20 


28P4F 


M5M51004BJ-20 


28P0K 


25 


M5M51004BP-25 


28P4F 


M5M51004BJ-25 


28P0K 


', 


20 


M5M51004BP-20L 


28P4F 


M5M51004BJ-20L 


28P0K 


25 


M5M51004BP-25L 


28P4F 


M5M51004BJ-25L 


28P0K 



I HIGH SPEED STATIC RAMs [5V Version] (300mil) 



Memory 
capacity 


Configuration 
(Word X Bit) 


Circuit function 


Access time 
Max (ns) 


Type name 


Package 
outline 


Page 


1M 


128KX8 


. 


15 


M5M51288BKP-15 


32P4Y 


4-31 


M5M51288BKJ-15 


32P0J 


20 


M5M51288BKP-20 


32P4Y 


M5M51288BKJ-20 


32P0J 


M5M51288BVP-20 


32P3H-E 


25 


M5M51288BKP-25 


32P4Y 


M5M51288BKJ-25 


32P0J 


M5M51288BVP-25 


32P3H-E 


Ice Stand by = 50uA 

(Vcc = 3.0V) 
Low Power Version 


20 


M5M51288BKP-20L 


32P4Y 


M5M51288BKJ-20L 


32P0J 


M5M51288BVP-20L 


32P3H-E 


25 


M5M51288BKP-25L 


32P4Y 


M5M51288BKJ-25L 


32P0J 


M5M51288BVP-25L 


32P3H-E 
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INDEX BY FUNCTION 



I HIGH SPEED STATIC RAMs [Low voltage Version] 



Memory 
capacity 


Configuration 
(Word X Bit) 


Circuit function 


Access time 
Max (ns) 


Type name 


Package 
outline 


Page 


256K 


32KX8 


Vcc = 3.3V:;0^f 


15 


M5M5V278DP-15 


28P4Y 


5-3 


M5M5V278DJ-15 


28P0J 


M5M5V278DVP-15 


28P2C-A 


20 


M5M5V278DP-20 


28P4Y 


M5M5V278DJ-20 


28P0J 


M5M5V278DVP-20 


28P2C-A 


Vcc = 3.3V^0f 


10 


M5M5V278EJ-10 •• 


28P0J 


5-9 


M5M5V278EVP-10 •• 


28P2C-A 


12 


M5M5V278EJ-12 •• 


28P0J 


M5M5V278EVP-12 •• 


28P2C-A 


15 


M5M5V278EJ-15 •• 


28P0J 


M5M5V278EVP-15 •• 


28P2C-A 



iiciK • Under development 



I HIGH SPEED STATIC RAMs (Synchronous] 



Memory 
capacity 


Configuration 
(Word X Bit) 


Circuit function 


Access/ Cycle 
(ns) 


Type name 


Package 
outline 


Page 


IM 


32K X 32 


Vcc = 3.13~3.6V 
Sync. Burst Pipeline 


5.5/10.0 


M5M5V1132FP-6 • 


100P6S-C 


5-15 


7.0/13.3 


M5M5V1132FP-7 • 


8.0/15.0 


IVI5M5V1132FP-8 • 


10.0/16.7 


M5M5V1132FP-10 • 


Vcc = 3.13'-3.6V 

Sync. Burst Pipeline 

Low Power Version 

Ice Stand by = max 200 u A 


7.0/13.3 


M5M5V1132FP-7L • 


8.0/15.0 


M5M5V1132FP-8L • 


10.0/16.7 


M5M5V1132FP-10L • 


700 = 3.13-- 3.6V 
Sync. Burst Pipeline 


3.0/6.7 


M5M5V1132AFP-3 •• 


5-28 


M5M5V1132AGP-3 •• 


100P6A 


4.0/8.0 


M5M5V1132AFP-4 •• 


100P6S-C 


M5M5V1132AGP-4 •• 


100P6A 


5.5/10.0 


M5M5V1132AFP-6 •• 


100P6S-C 


IVI5M5V1132AGP-6 •• 


100P6A 


7.0/13.3 


M5M5V1132AFP-7 •• 


100P6S-C 


M5IVI5V1132AGP-7 •• 


100P6A 


8.0/15.0 


M5M5V1132AFP-8 •• 


100P6S-C 


IVI5M5V1132AGP-8 •• 


100P6A 



■^ : New product i^it: : Under development 
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MITSUBISHI LSIs 

ORDERING INFORMATION 



Understanding the Type-Designation Code 

Type- designation examples are provided below to provide 
information about the products and their packages. These 
type designations are comprised of code elements. The blanks 
in some of the examples indicate that a code element is not 
necessary. When writing the type designation, the blank 
spaces are closed. 

Example 1. 



■ Hi nai n -ill 



-Difference of Electrical Characteristics 

-Package strip 

-Memory style, Capacity etc. 

- Use, recommended operating conditions, etc. 
CSWi" indicates AS memory) 

-Type a sign Mitsubishi main designation 



Example , 2. (Package) 



32 P 2 M-A 



-Auxiliary outline code 
• Package outline® 
■ Package structure® 
Number of pins 



) 1 : DIP (Except for Plastic) 

2 : SOP 

3 : TSOP 

4 : DIP ( Plastic) 
5: SIP, ZIP 

6 :QFP 

8 : PGA 

9 : Specialize, SIP 

: Leadless, PLCC. SOJ 



K : Glass- sealed ceramic 

N : PCB Module (Glass epoxy) 

P : Molded plastic 
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PACKAGE OUTWARD 



DIP 




SOJ 




^ 





^ 



24P4Y 



28P4 



28P4F 



28P4Y 



32P4 



32P4Y 



28P0K 



24P0J 



28P0J 



32P0J 



SOP 



^'^ii^ 




TSOP 



QFP 



28P2W-C 



32P2M-A 



<#> 


28P2C-A 


^ 


28P2C-B 


^^ 


32P3H-E 


^^ 


32P3H-F 


-^ 


32P3Y-H 


-4^ 


32P3Y-J 


^0^ 


44P3W-H 


'^ 


44P3W-J 
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MITSUBISHI LSIs 

PACKAGE OUTLINES 



24P4Y 



Plastic 24pin 300mil DfP 



EIAJ Package Code 



* DIP024-P-0300 



JEDEC Code 



Weight (g) 



1.61 



Scale : 2/1 
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SEATING PLANE 





* 








i /- 




^ t 


< 


\ 








- 

n 


n 


t 


1 


r 


=1 


- ^ 


b 


t 
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_l 




2 


< 1 



Symbol 



Ai 



A2 



b2 



[ei] 



Dimension in Millimeters 



Min 



0.51 



0.4 



1.1 



0.9 



0.2 



29,4 



6.75 



3.0 



Nom 



3.65 



0.5 



1.2 



1.0 



0.25 



29.6 



6.9 



2.54 



7.62 



Max 



4.75 



0.6 



1.5 



1.3 



0.32 



29.8 



7.05 



15° 



28P4 



Plastic 28pin SOOmil DIP 



EIAJ Package Code 



*DIP028-P-0600 



JEDEC Code 



Weight(g) 



3.8 



Scale : 1.5/1 
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Symbol 



Ai 



A2 



m 



ML 



Dimension in Millimeters 



Min 



0.51 



0.4 



1.1 



0.22 



36.5 



12.85 



3.0 



Nom 



3.8 



0.5 



1.2 



0.27 



36.7 



13.0 



2.54 



15.24 



Max 



5.5 



0.6 



1.5 



0.34 



36.9 



13.15 



15° 
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PACKAGE OUTLINES 



28P4F 



Plastic 28pin 400mil DIP 



EIAJ Package Code 



* DIP028-P-0400 



JEDEC Code 



Weight (g) 



2.9 



Scale : 2/1 
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SEATING PLANE ^ -- 



bi b 



b2 



Symbol 



A 



Ai 



A2 



m 



_M_ 



Dimension in Millimeters 



Min 



0.51 



0.4 



1.1 



0.9 



0.2 



34.48 



9.25 



3.0 



Nom 



0.5 



1.2 



1.0 



0.25 



34.68 



9.4 



2.54 



10.16 



Max 



0.6 



1.5 



1.3 



0.32 



34.88 



9.55 



15° 



28P4Y 



Plastic 28pin 300mil DIP 



EIAJ Package Code 



» DIP028-P-0300 



JEDEC Code 



Weight(g) 



1.93 



Scale : 2/1 
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u 
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Symbol 



Ai 



A2 



m_ 



Dimension in Millimeters 



Min 



0.51 



0.4 



1.1 



0.9 



0.2 



34.45 



6.75 



3.0 



Nom 



3.65 



0.5 



1.2 



1.0 



0.25 



34.65 



6.9 



2.54 



7.62 



Max 



4.75 



0.6 



1.5 



1.3 



0.32 



34.85 



7.05 



15° 
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MITSUBISHI LSIs 

PACKAGE OUTLINES 



32P4 



Weight (g) 



Plastic 32pin SOOmil DIP 



EIAJ Package Code 



* DIP032-P-0600 



JEDEC Code 



4.08 



Scale : 1.5/1 
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Symbol 



Ai 



A2 



JeTL 



Dimension in Millimeters 



Min 



0.51 



0.35 



1.1 



0.2 



40.4 



12.85 



3.0 



0° 



Norn 



3.8 



0.45 



1.2 



0.25 



40.e 



13.0 



2.54 



15.24 



Max 



5.1 



0.55 



1.5 



0.32 



40.8 



13.15 



15° 



32P4Y 



Plastic 32pin 300mil DIP 



EIAJ Package Code 



* DIP032-P-0300 



JEDEC Code 



Weight (g) 



Scale : 2/1 



© 



ri n 


n 


n 


n 


n 


n 


n 


n 


n 


n 


n 


n 


n 


n n 




b 


























O 




lo 






























u u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


LJ 


u 


u 


u kj 





a 



.T 




Symbol 



Ai 



A2 



b2 



_M. 



Dimension in Millimeters 



Min 



0.51 



0.4 



1.1 



0.9 



0.2 



39.56 



6.75 



3.0 



0° 



Norn 



3.65 



0.5 



1.2 



1.0 



0.25 



39.76 



6.9 



2.54 



7.62 



Max 



4.75 



0.6 



1.5 



1.3 



0.32 



39.96 



7.05 



15° 
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PACKAGE OUTLINES 



28P2W-C 



Plastic 28pin 450mii SOP 



EIAJ Package Code 



*SOP028-P-0450 



JEDEC Code 



Weight (g) 



0.58 



Scale : 2.5/1 
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Recommended Mount Pad 



A2 Ai 





D 














\ 
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SP 



Detail F 



Symbol 



Ai 



A2 



\e\ 



He 



Li 



b2 



M 



l2 



Dimension in Millimeters 



Min 



0.05 



0.35 



0.13 



17.3 



8.2 



11.63 



1.75 



Nom 



2.0 



0.4 



0.15 



17.5 



8.4 



1.27 



11.93 



1.0 



1.765 



0.76 



10.58 



Max 



2.4 



0.5 



0.2 



17.7 



8.6 



12.23 



1.2 



0.15 



10° 



32P2M-A 



Plastic 32pin 525mil SOP 



EIAJ Package Code 



*SOP032-P-0525 



JEDEC Code 



Weight (g) 



1.29 



Scale : 2.5/1 



[e] b2 



■g g g g g B g p B a p p g B a B 




FTmrfTmrrm 




■ ^ lJTT|f r H" ' [ 



^fle^lE^i-fr 



Recommended Mount Pad 



Symbol 




A2 



cc 



Ai 



zrfz2i 



Detail F 



Ai 



A2 



[e] 



He 



b2 



.M_ 



Dimension in Millimeters 



Min 



0.35 



0.13 



20.55 



11.3 



13.8 



0.6 



0° 



1.27 



Nom 



0.1 



2.75 



0.4 



0.15 



20.75 



11.4 



1.27 



14.1 



1.35 



0.76 



13.34 



Max 



3.05 



0.2 



0.5 



0.2 



20.95 



11.5 



14.4 



1.0 



0.15 
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PACKAGE OUTLINES 



28P2C— A 



Plastic 28pin 8x 1 3.4mm TSOP( I ) 



EIAJ Package Code 



JEDEC Code Weight (g) 



0.23 



Scale : 3/1 
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Recommended Mount Pad 





=^4 



Detail F 



Symbol 



Ai 



A2 



_M_ 



Hd 



Li 



b2 



Md 



Dimension in Millimeters 



Min 



0.15 



0.13 



11.7 



7.9 



13.1 



0.4 



0° 



0.9 



Nom 



0.05 



1.0 



0.2 



0.15 



0.55 



13.4 



0.5 



0.8 



0.25 



12.0 



Max 



1.2 



0.15 



0.3 



0.2 



11.9 



13.7 



0.6 



0.1 



10° 



28P2C-B 



Plastic 28pin 8x 1 3.4mm TSOP( I ) 



EIAJ Package Code 



JEDEC Code 



Weight (g) 



0.23 



Scale : 3/1 
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Recommended Mount Pad 



Symbol 




<^ 







B 



Detail F 



Ai 



A2 



Hd 



Li 



b2 



Mp 



Dimension in Millimeters 



Min 



0.15 



0.13 



11.7 



7.9 



13.1 



0.4 



0.9 



Nom 



0.05 



1.0 



0.2 



0.15 



0.55 



13.4 



0.5 



0.25 



12.0 



Max 



1.2 



0.15 



0.3 



0.2 



11.9 



13.7 



0.1 
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PACKAGE OUTLINES 



32P3H-E 



Plastic 32pin 8 X 20mm TSOP( I ) 



EIAJ Package Code 



TSOP32-P-0820 



JEDEC Code 



Weight (g) 



0.37 



Scale : 3/1 
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Recommended Mount Pad 




Detail F 



Symbol 



Ai 



A2 



Hd 



Li 



b2 



Mp 



Dimension in Millimeters 



Min 



0.05 



0.15 



0.105 



18.3 



7.9 



19.8 



0.4 



0° 



0.9 



Nom 



0.125 



1.0 



0.2 



0.125 



18.4 



8.0 



0.5 



20.0 



0.5 



0.225 



18.6 



Max 



1.2 



0.2 



0.3 



0.175 



18.5 



8.1 



20.2 



0.6 



0.1 



10° 



32P3H-F 



Plastic 32pin 8 X 20mm TSOP( I ) 



EIAJ Package Code 



TSOP32-P-0820 



JEDEC Code 



Weight (g) 



0.37 



Scale : 3/1 
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PACKAGE OUTLINES 



32P3Y-H 



Weight (g) 



Plastic 32pin 400mil TSOP(II) 



EIAJ Package Code 



TSOP032-P-0400 



JEDEC Code 



0.53 



Scale : 3/1 
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Recommended Mount Pad 



Detail F 



Symbol 



Ai 



A2 



He 



Li 



Me 



b2 



Dimension in Millimeters 



Min 



0.05 



0.35 



0.105 



20.85 



10.06 



11.56 



0.4 



0.9 



Nom 



0.125 



1.0 



0.4 



0.125 



20.95 



10.16 



1.27 



11.76 



0.5 



0.8 



10.36 



0.76 



Max 



1.2 



0.2 



0.5 



0.175 



21.05 



10.26 



11.96 



0.6 



0.1 



10° 



32P3Y-J 



Plastic 32pin 400mil TSOP(II) 



EIAJ Package Code 



TSQP032-P-0400 



JEDEC Code 



Weight (g) 



0.53 



Scale : 3/1 
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Recommended Mount Pad 



Detail F 



Symbol 



A 



Ai 



A2 



He 



Li 



Me 



b2 



Dimension in Millimeters 



Min 



0.05 



0.35 



0.105 



20.85 



10.06 



11.56 



0.4 



0.9 



Nom 



0.125 



1.0 



0.4 



0.125 



20.95 



10.16 



1.27 



11.76 



0.5. 



0.8 - 



10.36 



0.76 



Max 



1.2 



0.2 



0.5 



0.175 



21.05 



10.26 



11.96 



0.6 



0.1 



10° 
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PACKAGE OUTLINES 



44P3W-H 



Weight(g) 



Plastic 44pin 400mil TSOP(II) 



EIAJ Package Code 



TSOP044-P-0400 



JEDEC Code 



0.47 



Scale : 3/1 



M b2 
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Recommended Mount Pad 



Detail F 



Symbol 



Ai 



A2 



He 



Li 



Me 



b2 



Dimension in Millimeters 



Min 



0.05 



0.3 



0.105 



18.31 



10.06 



11.56 



0.4 



0.9 



Nom 



0.125 



1.0 



0.35 



0.125 



18.41 



10.16 



0.8 



11.76 



0.5 



0.8 



10.36 



0.5 



Max 



1.2 



0.2 



0.45 



0.175 



18.51 



10.26 



11.96 



0.6 



0.1 



10° 



44P3W- 


-J 












Plastic 44pln 400mil TSOP(II) 


EIAJ Package Code 


JEDEC Code 


Weight(g) 






TSOP044-P-0400 


- 


0.47 


Scale : 3/1 
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Recommended Mount Pad 


LlI 




o 


•v. 


s 

Ia 


Symbol 


Dimension in Millimeters | 


Min 


Nom 


Max 


A 


- 


- 


1.2 


Ai 


0.05 


0.125 


0.2 






HHdHHUHHHHHHHtiHHHHHHHH 




A2 




1.0 










^ ^ \ 


b 


0.3 


0.35 


0.45 


.. c 


c 


0.105 


0.125 


0.175 








D 


18.31 


18.41 


18.51 


1 




E 


10.06 


10.16 


10.26 




D 


-J 




m 


-. 


0.8 


- 






A2 


^-6 
Ai 


He 


11.56 


11.76 


11.96 




L 


0.4 


0.5 


0.6 




njnjnjuuuiJiJu^^ 


Li 


- 


0.8 


- 




1 1 [e] b 


\i^ 


y 


— 


— 


0.1 
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0° 


— 


10° 


1- — ' 1 ' 1 




Me 


- 


10.36 
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— 














■_ 








b2 


- 


0.5 


- 



A 



MITSUBISHI 
ELECTRIC 



1 -25 



MITSUBISHI LSIs 

PACKAGE OUTLINES 



28P0K 



Plastic 28pin 400mil SOJ 



El AJ Package Code 



* SOJ028-P-0400 



JEDEC Code 



MO-061AA 



Weight (g) 



1.08 



Scale : 3/1 
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Recommended Mount Pad 



Symbol 




Ai 



JeTL 



He 



b2 



l2 



Dimension in Millimeters 



Min 



3.35 



0.38 



0.66 



0.18 



18.28 



10.03 



9.27 



11.05 



2.25 



2.0 



Nom 



3.45 



0.43 



0.7 



0.2 



18.41 



10.16 



1.27 



9.4 



11.18 



2.35 



0.75 



1.2 



Max 



3.55 



0.5 



0.81 



0.25 



18.54 



10.29 



9.53 



11.31 



2.45 



0.1 



24P0J 



Plastic 24pin 3 00 mi I SOJ 



EIAJ Package Code 



*SOJ024-P-0300 



JEDEC Code 



Weight(g) 



0.68 



Scale : 3/1 
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Recommended Mount Pad 




Symbol 



Ai 



He 



b2 



Dimension in Millimeters 



Min 



3.35 



0.38 



0.66 



0.18 



15.74 



7.52 



6.73 



8.35 



2.25 



2.0 



Nom 



3.45 



0.43 



0.7 



0.2 



15.87 



7.62 



1.27 



8.45 



2.35 



0.75 



1.2 



Max 



3.55 



0.5 



0.81 



0.25 



16.0 . 



7.72 



6.99 



8.55 



2.45 



0.1 
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PACKAGE OUTLINES 



28P0J 


























Plastic 28pin 300 


mil SOJ 


EIAJ Package Code 


JEDEC Code 


Weight (g) 




*SOJ028-P-0300 
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Recommended Mount Pad 




UUUUUUUUUUUUUU- 




• 




L 




Symbol 


Dimension in IVIillimeters | 


® @ 






Min 


Nom 


Max 




A 


3.35 


3.45 


3.55 




Al 


0.8 


— 


— 


b 


0.38 


0.43 


0.5 






Dl 


L 


bi 


0.66 


0.7 


0.81 




1 




c 


0.18 


0.2 


0.25 






D 


18.28 


18.41 


18.54 


< 


/ 


\ 






E 


7.52 


7.62 


7.72 
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m 
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6.73 


6.86 
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\ 


He 
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8.45 


8.55 




o y 


\ SEATING PLANE 
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2.35 


2.45 
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32P0J 



Plastic 32pin 300mil SOJ 



EIAJ Package Code 



*SOJ032-P-0300 



JEDEC Code 



Weigiit(g) 



1.03 



Scale : 3/1 
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Recommended Mount Pad 




Symbol 



Al 



bi 



m 



JUL 



He 



b2 



Dimension in Millimeters 



Min 



3.35 



0.38 



0.66 



0.18 



20.82 



7.52 



6.73 



8.35 



2.25 



2.0 



Nom 



3.45 



0.43 



0.7 



0.2 



20.95 



7.62 



1.27 



6.86 



8.45 



2.35 



0.75 



1.2 



Max 



3.55 



0.5 



0.81 



0.25 



21.0 



7.72 



6.99 



8.55 



2.45 



0.1 
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PACKAGE OUTLINES 



100P6S-C 



Plastic 1 OOpin 1 4 X 20mm body QFP 



* QFPlOO-P-1420 



EIAJ Package Code JEDEC Code Weight(g) 



1.58 
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Recommended Mount Pad 



Symbol 



Ai 



A2 



Hd 



He 



Li 



b2 



Mp 



Me 



Dimension in Millimeters 



Min 



0.2 



0.25 



0.13 



13.8 



19.J 



17.6 



23.6 



0.6 



0° 



1.5 



Norn 



0.35 



2.8 



0.3 



0.15 



14.0 



20.0 



0.65 



17.9 



23.9 



1.95 



0.35 



15.3 



21.3 



Max 



3.3 



0.5 



0.2 



14.2 



20.2 



18.2 



24.2 



1.0 



0.1 



10° 
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SHIPMENT FORMS ACCORDING TO IC TYPES 



Type name 


Package outline 


Shipment forms | 


Tube 


Pallet 


Tape & Reel 


M5M5255BP 
M5M5256BP 
M5M5255CP 
M5M5256CP 


28P4 (DIP) 
28P4 (DIP) 
28P4 (DIP) 
28P4 (DIP) 


O 
O 

o 
o 






M5M5255BKP 
M5M5256BKP 
M5M5255CKP 
M5M5256CKP 


28P4Y (DIP) 
28P4Y (DIP) 
28P4Y (DIP) 
28P4Y (DIP) 


o 
o 
o 
o 






M5M5255BFP 
M5M5256BFP 
M5M5255CFP 
M5M5256CFP 


28P2W-C (SOP) 
28P2W-C (SOP) 
28P2W-C (SOP) 
28P2W-C (SOP) 


o 



o 
o 




O 
O 
O 
O 


M5M5256BVP. RV 
M5M5256CVP. RV 


28P2C (TSOP) 
28P2C (TSOP) 




O 
O 


O 
O 


M5M51008AP 
M5M51T08AP 
M5M51008BP 


32P4 (DIP) 
32P4 (DIP) 
32P4 (DIP) 


o 
o 
o 






M5M51008AFP 
M5M51T08AFP 
M5M51008BFP 


32P2M-A (SOP) 
32P2M-A (SOP) 
32P2M-A (SOP) 


o 
o 
o 




O 
O 
O 


M5M51008AVP, RV 
M5M51T08AVP. RV 
M5M51008BVP, RV 


32P3H (TSOP) 
32P3H (TSOP) 
32P3H (TSOP) 




O 

o 
o 


O 
O 
O 


M5M51016ATP. RT 
M5M51016BTP. RT 


44P3W (TSOP) 
44P3W (TSOP) 




o 
o 


O 
O 


M5M5408FP 
M5M5408AFP 


32P2M-A (SOP) 
32P2M-A (SOP) 


o 
o 




O 



M5M5408TP, RT 
M5M5408ATP, RT 


32P3Y (TSOP) 
32P3Y (TSOP) 




o 
o 


o 
o . 



$K High-Speed SRAMs are shipped in tubes. 
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PRECAUTIONS IN HANDLING MOS ICs/LSIs 



A MOS transistor has a very thin oxide insulator under the 
gate electrode on the silicon substrate. It is operated by 
altering the conductance (gm) between source and drain to 
control mobile charges in the channel formed by the applied 
gate voltage. 

If a high voltage were applied to a gate terminal, the 
insulator- film under the gate electrode could be destroyed, 
and all Mitsubishi MOS 10/ LSIs contain internal protection 
circuits at each input terminal to prevent this. It is inherently 
necessary to apply reverse bias to the P-N junctions of a 
MOS 10/ LSI. 

Under certain conditions, however, it may be impossible to 
completely avoid destruction of the thin insulator- film due 
to the application of unexpectedly high voltage or thermal 
destruction due to excessive current from a forward biased 
P-N junction. The following recommendations should be 
followed in handling MOS devices. 

1. KEEPING VOLTAGE AND CURRENT TO EACH 
TERMINAL BELOW MAXIMUM RATINGS 

1. The recommended ranges of operating conditions provide 
adequate safety margins. Operating within these limits will 
assure maximum equipment performance and quality. 

2. Forward bias should not be applied to any terminal since 
excessive current may cause thermal destruction. 

3. Output terminals should not be connected directly to the 
power supply. Short-circuiting of a terminal to a power 
supply having low impedance may cause burn-out of the 
internal leads or thermal destruction due to excessive 
current. 

2. KEEPING ALL TERMINALS AT THE SAME 
POTENTIAL DURING TRANSPORT AND STORAGE 

When MOS 10/ LSIs are not in use, both input and output 
terminals can be in a very high impedance state so that they 
are easily subjected to electrostatic induction from AC fields 
of the surrounding space or from charged objects in their 
vicinity. For this reason, MOS 10/ LSIs should be protected 
from electrostatic charges while being transported and stored 
by conductive rubber foam, aluminum foil, shielded boxes or 
other protective precautions. 

3. KEEPING ELECTRICAL EQUIPMENT, WORK TABLES 
AND OPERATING PERSONNEL AT THE SAME 
POTENTIAL 

1 . All electric equipment, work table surfaces and operating 



personnel should be grounded. Work tables should be 
covered with copper or aluminum plates of good 
conductivity, and grounded. One method of grounding 
personnel, after making sure that there is no potential 
difference with electrical equipment, is by the use of a 
wristwatch metallic ring, etc. attached around the wrist and 
grounded in series with a 1MQ resistor. Be sure that the 
grounding meets national regulations on personnel safety. 
2. Current leakage from electric equipment must be prevented 
not only for personnel safety, but also to avert the 
destruction of MOS 10/ LSIs, as described above. Items 
such as testers, curve- tracers and synchro- scopes must 
be checked for current leakage before being grounded. 

4. PRECAUTIONS FOR MOUNTING OF MOS IC/LSIs 

1. The printed wiring lines to input and output terminals 
of MOS IC/LSIs should not be close to or parallel to 
high- voltage or high- power signal lines. Turning power 
on while the device is short-circuited, either by a solder 
bridge made during assembly or by a probe during 
adjusting and testing, may cause maximum ratings to be 
exceeded, which may result in the destruction of the 
device. 

2. When input/output, or input and/ or output, terminals of 
MOS IC/LSIs (now open-circuits) are connected, we must 
consider the possibility of current leakage and take 
precautions similar to § 2 above. To reduce such 
undesirable trouble, it is recommended that an interface 
circuit be inserted at the input or output terminal, or a 
resistor with a resistance that does not exceed the 
output driving capability of the MOS IC/LSI be inserted 
between the power supply and the ground. 

3. A filter circuit should be inserted in the AC power supply 
line to absorb surges which can frequently be strong 
enough to destroy a MQS IC/LSI. 

4. Terminal connections should be made as described in the 
catalog while being careful to meet specifications. 

5. Ungrounded metal plates should not be placed near input 
or output terminals of any MOS IC/LSIs, since destruction 
of the insulation may result if they become 
electrostatically charged. 

6. Equipment cases should provide shielding from 
electrostatic charges for more reliable operation. When a 
plastic case is used, it is desirable to coat the inside of 
the case with conductive paint and to ground it. This is 
considered necessary even for battery-operated equipment. 
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M5M5255BP,FP,KP-70,-85,-1 0,-1 2,-70Lr85L, 
-1 0L,-1 2L,-70LL,-85LLr1 0LL,-1 2LL 

2621 44-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



DESCRIPTION 

The M5M5255BP. FP, KP is a 262144-bit CMOS static RAM 
organized as 32768-words by 8-bits which is fabricated using 
high-performance double polysilicon CMOS technology. The 
use of resistive load NMOS cells and CMOS periphery result 
in a high-density and low-power static RAM. 

The M5M5255BP, FP. KP provides two chip select input 
(ST, S2). It is ideal for battery back up application. 
FEATURES 



Type name 


Access 
time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M5255BP. FP. KP-70 
M5M5255BP. FP. KP-85 
M5M5255BP.FP,KP-10 
M5M5255BP.FP.KP-12 


70ns 

85ns 

100ns 

120ns 


70mA 


2mA 


M5M5255BP. FP. KP-70L 
M5M5255BP, FP. KP-85L 
M5M5255BP,FP.KP-10L 
M5M5255BP.FP.KP-12L 


70ns 

85ns 

100ns 

120ns 


lOOnA 
(Vcc = 5.5V) 

50nA 
(Vcc = 3.0V) 


M5M5255BP. FP. KP-70LL 
M5M5255BP, FP. KP-85LL 
M5M5255BP,FP.KP-10LL 
M5M5255BP,FP.KP-12LL 


70ns 

85ns 

100ns 

120ns 


20ulA 
(Vcc = 5.5V) 

IO11A 
(Vcc = 3.0V) 



• Single + 5V power supply 

• No clocks, no refresh 

• Data-hold on + 2V power supply 

• Directly TTL compatible : All inputs and outputs 

• Three-state outputs : OR-tie capability 

• Simple memory expansion by Si, S2 

• Common data I/O 



PIN CONFIGURATION (TOP VIEW) 






rAi4-^|T 


^ 


28] Vcc (5V) 




A12-*[T 




PTl^w WRITE 
^^^ CONTROL INPUT 




A7-.-[T 




26]*-Al3^ 






A6->[T 


. gj 


25]<^A8 


ADDRESS 


ADDRESS ^ 


A5-^[i; 


i 


24] ♦-AS 


INPUTS 


INPUTS ^ 


A4->[F 


<J 


m—ATlJ 






A3^\T 


CD 


ool^oo CHIP SELECT 




A2-^[T 


TB 


lU^-AlO ADDRESS INPUT 




A1-^|T 
^ AO-^QO 


y 
"5 


20]<-5r 

T9]*>DQ8l 


CHIP SELECT 
INPUT 


DATA [DQt^DT 


■0 


T8]**DQ7 


DATA 


INPUTS/ <^DQ2*>[T2 




TTJ-^DQe 


> INPUTS/ 


OUTPUTS [dQ3-[13 




T6|*>DQ5 


OUTPUTS 


(OV) GND [u 
Out 




T5]^DQ4, 




line 28P4(P) 






28P2W-C(FP) 




28P4Y(KP) 



• Package 

M5M5255BP 28pin 600mil DIP 

M5M5255BKP 28pin SOOmil DIP 

M5M5255BFP 28pin small outline package(SOP) 

APPLICATION 

Small capacity memory units 



BLOCK DIAGRAM 
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WRITE CONTROL 
INPUT 

chip select 
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8-BIT 

(512 ROWSx 
512 COLUMNS) 



CLOCK 
GENERATOR 



I- 



I- CQ 

< 

Q 




DATA 
|> INPUTS/ 
OUTPUTS 




A 



MrrsuBiSHi 

ELECTRIC 



2-3 



MITSUBISHI LS Is 



M5M5255BP,FP,KP-70r85r10r12,-70L,-85L, 
-1 OU-1 2Lr70LLr85LL,-1 0LL,-1 2LL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



FUNCTION 

The operation mode of the M5M5255BP. FP. KP is de- 
termined by a combination of the device control inputs Ei, 
S2, and W. Each mode is summarized in the function table. 

A write cycle is executed whenever the low level W 
overlaps with the low level S7 and the high level S2. The 
address must be set up before the write cycle and must be 
stable during the entire cycle. The data is latched into a cell 
on the trailing edge of W, Si or S2, whichever occurs first, 
requiring the set-up and hold time relative to these edge to 
be maintained. 

A read cycle is executed by setting W at a high level while 
ST and S2 are in an active stateCSi = L, S2 = H) 

When setting ST at a high level or S2 at a low level, the 
chip is in a non-selectable mode in which both reading and 



writing are disabled. In this mode, the output stage is in a 
high-impedance state, allowing OR-tie with other chips and 
memory expansion by Si and S2. The power supply current 
is reduced as low as the stand-by current which is specified 
as Icc3 or Icc4, and the memory data can be held + 2V 
power supply, enabling battery back-up operation during 
power failure or power-down operation in the non-selected 
mode. 
FUNCTION TABLE 



S7 


S2 


W 


Mode 


DQ 


Ice 


H 


X 


X 


Non selection 


High-impedance 


Stand-by 


X 


L 


X 


Non selection 


High-impedance 


Stand-by 


L 


H 


L 


Write 


Din 


Active 


L 


H 


H 


Read 


Dout 


Active 



ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


- 0.3 ~7 


V ^ 


Vi 


Input voltage 


-0.3 -^-700 + 0.3 


V 


Vo 


Output voltage 


~Vcc 


V 


Topr 


Operating temperature 


Ta = 25"C 


0-70 


V 


Tstg 


Storage temperature 




-65-150 


V 



ELECTRICAL CHARACTERISTICS (Ta = 0-70^, 


Vcc = 5V ± 1 %, unless otherwise noted) 








Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ. 


Max 


VlH 


High input voltage 




2.2 




Vcc+0.3 


V 


ViL 


Low input voltage 




-0.3 




0.8 


V 


VOH 


High output voltage 


loH = - 1mA 


2.4 






V 


Vol 


Low output voltage 


loL = 2mA 






0.4 


V 


li 


Input leakage current 


Vi = 0-Vcc 






± 1 


MA 


lo 


Output leakage current 


ST = ViH or S2 = ViL 
Vi/ = 0- Vcc 






± 1 


nA 


Icci 


Active supply currentCAC MOS level) 


S? <0.2, S2 >Vcc- 0.2 output open 
Other inputs < 0.2 or > Vcc - 0.2 
Min cycle 




30 


65 


mA 


ICC2 


Active supply currentCAC TTL level) 


Si = ViL or S2 = ViH output open 
Other inputs = Vil or Vih 
Min cycle 




35 


70 


mA 


ICC3 


Stand by supply current 


1). S2^0.2V, 
Other inputs = 0-Vcc 
2). Si ^ Vcc -0.2V. 
S2 ^ Vcc - 0.2V. 
Other inputs = 0— Vcc 


BP,FP.KP 






2 


mA 


BP,FP.KP-L 






100 


uA 


BP,FP.KP-LL 






20 


^A 


ICC4 


Stand by supply current 


1). S2 = VlL 2). ST=Vh S2 = VlH 

Other inputs = 0-Vcc 






3 


mA 


Cl 


Input capacitance (Ta = 25°C) 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance (Ta = 25*X^) 


Vo = GND, Vo = 25mVrms, f =1 MHz 






8 


pF 



Note 1 . Direction for current flowing into 10 is indicated as positive (no mark) 
2. Typical value is Vcc = 5V, Ta = 25'C 



2-4 



A 



MITSUBISHI 
ELECTRIC 



MITSUBISHI LS is 

M5M5255BP,FP,KP-70r85r10r12r70L,-85L, 
-1 0L,-1 2L,-70LLr85LLr1 0LL,-1 2LL 

2621 44-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



SWITCHING CHARACTERISTICS (Ta = 0~70°C. Vcc = 5V ± 10%. unless otherwise noted) 
Read cycle 



Symbol 


Parameter 


Limits 


Unit 


M5M5255-70 

M5M5255-70L 

M5M5255-70LL 


M5M5255-85 

M5M5255-85L 

M5M5255-85LL 


M5M5255-10 

M5M5255-10L 

M5M5255-10LL 


M5M5255-12 

M5M5255-12L 

M5M5255-12LL 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


tCR 


Read cycle time 


70 






85 






100 






120 






ns 


ta(A) 


Address access time 






70 






85 






100 






120 


ns 


ta(Sl) 


Chip select 1 access time 






70 






85 






100 






120 


ns 


ta(S2) 


Chip select 2 access time 






70 






85 






100 






120 


ns 


tdis(SI) 


Output disable time after Si high 






30 






30 






35 






40 


ns 


tdis(S2) 


Output disable time after S2 tow 






30 






30 






35 






40 


ns 


ten(Sl) 


Output enable time after Si low 


5 






10 






10 






10 






ns 


ten(S2) 


Output enable time after S2 high 


5 






10 






10 






10 






ns 


tv(A) 


Data valid time after address change 


20 






20 






20 






20 






ns 



TIMING REQUIREMENTS (Ta = 0- 
Write cycle 



70"C. Vcc = 5V± 10%, unless otherwise noted) 



Symbol 


Parameter 


Limits 


Unit 


M5M5255-70 

M5M5255-70L 

M5M5255-70LL 


_j 

2 2 2 

10 ID 10 

2 2 2 


M5M5255-10 

M5M5255-iOL 

M5M5255-10LL 


-J 

ID ID ID 

2 2 2 

ID ID ID 

2 2 2 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


tew 


Write cycle time 


70 






85 






100 






120 






ns 


tw(W) 


Write pulse width 


55 






60 






60 






70 






ns 


tsu(A) 


Address set up time 






























ns 


tsu(A-WH) 


Address set up time with respect to W high 


65 






75 






80 






85 






ns 


tsu(SI) 


Chip select set up time 


65 






75 






80 






85 






ns 


tsu(S2) 


Chip select set up time 


65 






75 






80 






85 






ns 


tsu(D) 


Data set up time 


30 






35 






35 






40 






ns 


th(D) 


Data hold time 






























ns 


trec(W) 


Write recovery time 






























ns 


tdis(W) 


Output disable time after W low 






25 






30 






35 






40 


ns 


ten(W) 


Output enable time after W high 


5 






5 






10 






10 






ns 
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M5M5255BP,FP,KP-70r85r10r12r70L,-85L, 
-1 0Lr1 2Lr70LL,-85LLr1 0LLr1 2LL 

2621 44-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



TIMING DIAGRAM 
Read cycle 



Ao~Ai4 



tCR 





S2 



ST 



DQi-DQs 
(Dout) 



W= "H" level 



Write cycle (W control) 



Ao~Ai4 



S2 



X 



tew 



)C 



Si 



w 





DQi~DQ8 
(Din) 



DQi~DQ8 
(Dout) 



tsu(A-WH) 



tsu(A) 



^N / 



tw(W) 



tsu(D) 



K 



DATA IN 
STABLE 



tdis(W) 



¥ 



trec(W) 



th(D) 



> 



ten(Vy) 



^ 



2-6 
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MITSUBISHI LS Is 



M5M5255BP,FP,KP-70,-85,-10r12r70Lr85U 
-1 0L,-1 2Lr70LL,-85LLr1 0LLr1 2LL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



Write cycle (Si control) 



Ao~Ai4 



tew 



S2 



ST 



W 



DQi~DQ8 
(Din) 




Write cycle (S2 control) 



tew 



Ao~Ai4 



S2 



S7 



w 



DQi~DQ8 
(Din) 




Note 3 : Test condition 

Input pulse levels Vih = 2.4V, Vil = 0.6V 

Input rise and fall, time 10ns 

Reference levels Voh = Vol = 1.5V 

Transition is measured ± 500mV from steady 
state voltage. (for ten, tdis) 

Output loads Fig. 1. Cl=100pF (BP. PP. KP-85. -10. -12. -85U -lOU -12L. 

-85LU-10LL.-12LL) 
Cl = 30pF (BP, PP. KP-70, -70L, -TOLL) 

Cl = 5pF (for ten, tdis) 

Note 4. Hatching indicates the state is don't care. 

5. Writ[ng is executed while S2 high overlaps Si ajici W low. 

6. If W goes low simultaneously with or prior to ST low or S2 high, the output remains in 
the high-impedance state. 

7. Don't apply inverted phase signal externally when DO pin is in output mode. 




DQO- 



^990Q 



liiCL 



Including 



itr 



scope and JIGJ 
Fig. 1 Output load 
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M5M5255BP,FP,KP-70r85,-10r12r70Lr85L, 
-1 0Lr1 2U-70LLr85LLr1 0LLr1 2LL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



POWER DOWN CHARACTERISTICS 

ELECTRICAL CHARACTERISTICS (Ta = 0~70'X:. unless otherwise noted) 



Symbol 



Parameter 



Test conditions 



Limits 



Min 



Typ Max 



Unit 



VCC(PD) 



Power down supply voltage 



Vi(si) 



Chip select input Si 



2.2V S Vcc(PD) 



2.2 



2V^Vcc(PD)^2.2V 



VCC(PD) 



Vl(S2) 



Chip select input S2 



4.5V ^ Vcc(PD) 



0.8 



Vcc(PD) < 4.5V 



0.2 



ICCCPD) 



Power down supply current 



Vcc=3V, 

Other inputs=0~3V 

1).S2^0.2V 2).ST^ 

Vcc-0.2V,S2^Vcc-0.2V 



BP. FP, KP 



BP. FP, KP-L 



50 



BP, FP, KP-LL 



10* 



mA 



UA 



mA 



*Ta = 25'C, ICC(PD)= 1 nA 



TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down setup time 











ns 


trec(PD) 


Power down recovery time 




tCR 






ns 



POWER DOWN CHARACTERISTICS 
Si control 



Vcc 



-4.5V 



tsu(PD) 



4-22M 



4.5V- 



I trec(PD) 



-2.2V 



Si ^ VCC - 0.2V 



82 control 

Vcc 

S2 



VlH 



-4.5V 



tsu(PD) 



-0.2V 



4.5V - 



trec(PD) 



S2 g 0.2V 
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M5M5256BP,FP,KP-70r85r1 0,-1 2,-1 5,-70L,-85L, 
-1 0L,-1 2L,-1 5L,-70LL,-85LL,-1 0LL,-1 2LL,-1 5LL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



DESCRIPTION 

This M5M5256BP. FP. KP is a 262144-bit CMOS static 
RAM organized as 32768-words by 8-bits which is fabricated 
using high-performance double polysilicon CMOS technology. 
The use of resistive load NMOS cells and CMOS periphery 
result in a high-density and low-power static RAM. It is ideal 
for the memory systems which require simple interface. 

The stand-by current is low enough for a battery back-up 
application. It is mounted in a standard 28pin package and 
configured in an industrial standard 32K x 8-bit pinout. 

FEATURES 



Type name 


Access 
time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M5256BP. FP, KP-70 
M5M5256BP. FP. KP-85 
M5M5256BP.FP.KP-10 
M5M5256BP,FP, KP-12 
M5M5256BP,FP.KP-15 


70ns 

85ns 

100ns 

120ns 

150ns 


70mA 


2mA 


M5M5256BP. FP. KP-70L 
M5M5256BP. FP. KP-85L 
M5M5256BP.FP.KP-10L 
M5M5256BP,FP.KP-12L 
M5M5256BP,FP.KP-15L 


70ns 

85ns 

100ns 

120ns 

150ns 


lOOnA 
(Vcc = 5.5V) 

50nA 
(Vcc = 3.0V) 


M5M5256BP, FP. KP-70LL 
M5M5256BP. FP. KP-85LL 
M5M5256BP.FP.KP-10LL 
M5M5256BP,FP.KP-12LL 
M5M5256BP.FP.KP-15LL 


70ns 

85ns 

100ns 

120ns 

150ns 


20nA 
(Vcc = 5.5V) 

lOnA 
(Vcc = 3.0V) 



PIN CONFIGURATION (TOP VIEW) 






^am-^q: 


o ^ 


28] vcc (5V) 




Al2-^[2; 




oTl^w WRITE 
£iJ^^ CONTROL INPUT 




A7-^[T 




26]*-Al3] 




A6-^[T 


s 


25]*-A8 ADDRESS 


ADDRESS 


A5->[T 




24]^A9 INPUTS 


INPUTS 


A4-*|T 


s 


m^Aii 




A3 -►IT 


s 


oo]^7W OUTPUT ENABLE 
^*~^^ INPUT 




A2-^[T 


■0 


2T]*-A10 ADDRESS INPUT 




Al-^fT 

^ Ao-»-[To 


■n 

y 


^^S 
T9]^DQ8 


CHIP SELECT 
INPUT 


DATA rDQl*>[I[ 


tJ 


T8]*>DG7 


DATA 


INPUTS/ <|dQ2^JT? 




TTJ^DQe 


> INPUTS/ 


OU™^S [dq3^Q3 




T6]^DQ5 


OUTPUTS 


(OV) GND FT? 
Ou 




T5l^DQ4 




tline 28P4(P) 






28P2W-C(FP) 




28P4Y(KP) 



• Single + 5V power supply 

• No clocks, no refresh 

• Data-hold on -i- 2V power supply 



• Directly TTL compatible : All inputs and outputs 

• Three-state outputs : OR-tie capability 

• Simple memory expansion by S 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Package 

M5M5256BP • 28pin 600mil DIP 

M5M5256BKP 28pin 300mil DIP 

M5M5256BFP 28pin small outline package(SOP) 

APPLICATION 

Small capacity memory units 



BLOCK DIAGRAM 



ADDRESS INPUTS <^ 



WRITE CONTROL _ , , 
INPUT W(27 

CHIP SELECT INPUT S( 

OUTPUT ENABLE OE ^ 
INPUT 



UJ 

LUZ) 
CCCQ 

Q 
< 



Z) 
Q. 

ztr 

COyr 

lij3 

CCCQ 

Q 

Q 

< 



H> 






32768 WORD x 
8-BIT 

(512 ROWSx 
512 COLUMNS) 



CLOCK 
GENERATOR 



Z) 
5" 




DATA 

INPUTS/ 

OUTPUTS 
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M5M5256BP,FP,KP-70r85,-1 0,-1 2,-1 5r70L,-85L, 
-1 0L,-1 2L,-1 5L,-70LL,-85LL,-1 0LL,^1 2LL,-1 5LL 

262144-BIT (32768-WORD BY 8-BlT) CMOS STATIC RAM 



FUNCTION 

The operation mode of the M5M5256BP, FP. KP is 
determined by a combination of the device control inputs S, 
W and OE. Each mode is summarized in the function table. 

A write cycle is executed whenever the low level W 
overlaps with the low level S. The address must be set up 
before the write cycle and must be stable during the entire 
cycle. The data is latched into a cell on the trailing edge of 
W, S, whichever occurs first, requiring the set-up and hold 
time relative to these edge to be maintained. The output 
enable OE directly controls the output stage. Setting the OE 
at a high level, the output stage is in a high-impedance state, 
and the data bus qontention problem in the write cycle is 
eliminated. 

A read cycle is executed by setting W at a high level and 
OE at a low level while S are in an active state. 

When setting S at a high level, the chip is in a non- 



selectable mode in which both reading and writing are 
disabled. In this mode, the output stage is in a high- 
impedance state, allowing OR-tie with other chips and 
memory expansion by S . The power supply current is 
reduced as low as the stand-by current which is specified 
as Iocs or Icc4, and the memory data can be held + 2V 
power supply, enabling battery back-up operation during 
power failure or power-down operation in the non-selected 
mode. 

FUNCTION TABLE 



s 


w 


OE 


Mode 


DO 


Ice 


H 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


Dout 


Active 


L 


H 


H 




High-impedance 


Active 



ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


- 0.3 ~7 


V 


Vi 


Input voltage 


- 0.3 ~Vcc + 0.3 


V 


Vo 


Output voltage 


~Vcc 


V 


Pd 


Power dissipation 


Ta = 25^ 


700 


mW 


Topr 


Operating temperature 




0-70 


''C 


Tstg 


Storage temperature 




-65-150 


V 



ELECTRICAL CHARACTERISTICS (Ta = 0-70 °C, 


Vcc = 5V ± 10%, unless otherwise noted) 








Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VlH 


High input voltage 




2.2 




Vcc+0.3 


V 


ViL 


Low input voltage 




-0.3 




0.8 


V 


VOH 


High output voltage 


loH = - 1mA 


2.4 






V 


Vol 


Low output voltage 


loL = 2mA 






0.4 


V 


h 


Input leakage current 


Vi = 0-Vcc 






± 1 


nA 


lo 


Output leakage current 


S = ViH or OE = ViH, Vi/o = 0-Vcc 






±1 


UA 


Icci 


Active supply current(AC MOS level) 


S<0.2, W> Vcc -0.2 output open 
Other inputs < 0.2 or > Vcc - 0.3 
Min cycle 




30 


65 


mA 


ICC2 


Active supply current(AC TTL level) 


S = ViL, W = ViH output open 
Other inputs = Vil or Vih 
Min cycle 




35 


70 


mA 


ICC3 


Stand by supply current 


S ^ Vcc - 0.2V 
Other inputs = 0— Vcc 


BP. FP. KP 






2 


mA 


BP, FP, KP-L 






100 


^A 


BP, FP. KP-LL 






20 


\iA 


ICC4 


Stand by supply current 


S = Vih, other inputs = 0— Vcc 






3 


mA 


Cl 


Input capacitance (Ta = 25°C) 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance (Ta = 25°C) 


Vo = GND, Vo = 25mVrms, f =1 MHz 






8 


pF 



Note 1 . Direction for current flowing into 10 is indicated as positive (no mark) 
2. Typical value is Vcc = 5V, Ta = 25'C 
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M5M5256BP,FP,KP-70,-85r1 0,-1 2,-1 5r70L,-85L, 
-1 0L,-1 2L,-1 5L,-70LL,-85LL,-1 0LL,-1 2LL,-1 5LL 

2621 44-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



SWITCHING CHARACTERISTICS 
Read cycle 



(Ta = 0~70°C, Vcc = 5V ± 10%. unless otherwise noted) 



Symbol 


Parameter 


Limits 


Unit 


M5M5256-70 

M5M5256-70L 

M5M5256-70LL 


M5M5256-85 

M5M5256-85L 

M5M5256-85LL 


M5M5256-10 

M5M5256-10L 

M5M5256-10LL 


M5M5256-12 

M5M5256-12L 

M5M5256-12LL 


M5M5256-15 

M5M5256-15L 

M5M5256-15LL 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


70 




85 




100 




120 




150 




ns 


ta(A) 


Address access time 




70 




85 




100 




120 




150 


ns 


ta(S) 


Chip select access time 




70- 




85 




100 




120 




150 


ns 


ta(OE) 


Output enable access time 




35 




45 




50 




60 




75 


ns 


tdis(S) 


Output disable time after S high 




30 




30 




35 




40 




45 


ns 


tdis(OE) 


Output disable time after OE high 




25 




30 




35 




40 




45 


ns 


ten(S) 


Output enable time after S low 


5 




5 




10 




10 




10 




ns 


ten(OE) 


Output enable time after OE low 


5 




5 




10 




10 




10 




ns 


tv(A) 


Data valid time after address change 


20 




20 




20 




20 




20 




ns 



TIMING REQUIREMENTS CTa^O-^lOV, Vcc 
Write cycle 



5V±10%, unless otherwise noted) 



Symbol 


Parameter 


Limits 


Unit 


M5M5256-70 

M5M5256-70L 

M5M5256-70LL 


M5M5256-85 

M5M5256-85L 

M5lyl5256-85LL 


M5M5256-10 

M5M5256-10L 

M5M5256-10LL 


M5M5256-12 

M5M5256-12L 

M5M5256-12LL 


M5M5256-15 

M5M5256-15L 

M5M5256-15LL 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


70 




85 




100 




120 




150 




ns 


tw(W) 


Write pulse width 


55 




60 




60 




70 




80 




ns 


tsu(A) 


Address set up time 



























ns 


tsu(A-WH) 


Address set up time with respect to W high 


65 




75 




80 




85 




90 




ns 


tsu(S) 


Chip select set up time 


65 




75 




80 




85 




90 




ns 


tsu(D) 


Data set up time 


30 




35 




35 




40 




50 




ns 


th(D) 


Data hold time 



























ns 


trec(W) 


Write recovery time 



























ns 


tdis(W) 


Output disable time after W low 




25 




30 




35 




40 




45 


ns 


tdis(OE) 


Output disable time after OE high 




25 




30 




35 




40 




45 


ns 


ten(W) 


Output enable time after W high 


5 




5 




10 




10 




10 




ns 


ten(OE) 


Output enable time after OE low 


5 




5 




10 




10 




10 




ns 
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M5M5256BP,FP,KP-70r85,-1 0,-1 2,-1 5r70Lr85L, 
-1 0L,-12L,-1 5L,-70LL,-85LL,-1 0LL,-1 2LL,-1 5LL 

262t44-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 

TIMING DIAGRAM 
Read cycle 



Ao~Ai4 



OE 



DQi~DQ8 
(Dout) 



tCR 




W= "H" level 



Write cycle (W control) 



Ao~Ai4 



X 




tew 



tsu(S) 



X 



OE 



W 



DQi~DQ8 
(Din) 



DQi~DQ8 
(Dout) 



tsu(A-WH) 



/ 



tsu(A) 



\ 



"s / 



tw(W) 



tsu(D) 



trec(W) 



th(D) 



tdis(W) \ 



DATA IN 
STABLE 



tdis(OE) 



\ 



y, 



ten(OE) 



ten(W) 



i 
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M5M5256BP,FP, KP-70r85r1 0,-1 2,-1 5,-70L,-85L, 
-1 0L,-1 2L,-1 5L,-70LL,-85LL,-1 0LL,-1 2LL,-1 5LL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



Write cycle (S control) 

Ao~Ai4 



W 



X 



tsu(A) 



^v 



(Note 6) 



tew 



tsu(S) 



X 



(Note 5) 



trec(W) 



X 



DQi~DQ8 
(Din) 



tsuCD) 



th(D) 



<: 



DATA IN STABLE 



} 



Note 3 : Test condition 

Input pulse levels Vih = 2.4V. Vil = 0.6V 

Input rise and fall time 10ns 

Reference levels Voh = Vol = 1.5V 

Transition is measured ± 500mV from steady 
state voltage, (for ten, tdis) 

Output loads Fig. 1, Cl = lOOpF (BP, FP, KP-85, -10, -12. -15. -85L. -10L, -12L. 

-1 5L. -85LL. -1 OLL. -1 2LL, -1 5LL) 
Cl = 30pF (BP. FP. KP-70. -70L, -TOLL) 

Cl = 5pF (for ten, tdis) 

Note 4. Hatching indicates the state is dorVt oare^_ 

5. Wrrt[ng is executed in overlap of S and W low._ 

6. If W goes low sinnultaneously with or prior to S, the output remains in the high-impedance state. 

7. Don't apply inverted phase signal externally when DO pin is in output mode. 

POWER DOWN CHARACTERISTICS 

ELECTRICAL CHARACTERISTICS (Ta = 0-70 °C, unless otherwise noted) 



>-vcc 

:l.8kQ 



DQO 



:Cl 



Including 
scope and JIG 



Fig. 1 Output load 



Symbol 


Parameter 






Limits 


Unit 


Test COr lumur ii> 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(s) 


Chip select input S 


2.2V ^ Vcc(PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC(PD) 




ICC(PD) 


Power down supply current 


Vcc = 3V, 
Other inputs=3V 


BP,FP,KP 






2 


mA 


BP.FP,KP-L 






50 


mA 


BP,FP.KP-LL 






10* 


^A 


*Ta = 25'C, ICC(PD) = luA 

TIMING REQUIREMENTS (Ta = 0-70 U unless otherwise noted) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down setup time 











ns 


trec(PD) 


Power down recovery time 




tCR 






ns 



POWER DOWN CHARACTERISTICS 

Vcc 



tsu(PD) 



7 2.2V 



4.5V- 



trec(PD) 



-2.2V 



S ^ VCC - 0,2V 



A 
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ELECTRIC 
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M5M5256BVP,RV-70L,-85L,-1 0L,-1 2L,-1 5L, 
-70LL,-85LLr1 0LL,-1 2LU-1 5LL 

2621 44-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



DESCRIPTION 

The M5M5256BVP. RV are 262144-bit CMOS static RAMs 
organized as 32768-words by 8-bit. They are fabricated using 
high-performance double polysilicon CMOS technology. The 
use of resistive load NMOS cells and CMOS periphery result 
in a high-density and low-power static RAM. Stand-by current 
is small enough for battery backup application. 

The M5M5256BVP, RV are packaged in a 28-pin very small 
outline package which is a high reliability and high density 
surface mount device (SMD). Two types of devices are 
available. M5M5256BVP (normal lead bend type package), 
M5M5256BRV (reverse lead bend type- package) . Using both 
type of devices, it becomes very easy to design a printed 
circuit board. 

FEATURES 



Type name 


Access 
time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M5256BVP, RV-70L 
M5M5256BVP. RV-85L 
M5M5256BVP, RV-IOL 
M5M5256BVP.RV-12L 
M5M5256BVP,RV-15L 


70ns 

85ns 

100ns 

120ns 

150ns 


70mA 


lOOnA 
(Vcc = 5.5V) 

50nA 
(Vcc = 3.0V) 


M5M5256BVP, RV-70LL 
M5M5256BVP, RV-85LL 
M5M5256BVP,RV-10LL 
M5M5256BVP,RV-12LL 
M5M5256BVP.RV-15LL 


70ns 

85ns 

100ns 

120ns 

150ns 


20nA 
(Vcc = 5.5V) 

10uA 
(Vcc = 3.0V) 



• High density and high reliability surface mount device 28 
-pin 

very small outline package: 8.0mm x 13.4mm (typ) 
very thin package : 1 mm (typ) 

• Single + 5V power supply 

• Fully static operation 

• Data-hold on -i- 2V power supply 



PIN CONFIGURATION (TOP VIEW) 




0E-.^[22 




2T|*-A10 


All-^[23 




20)— S 


A9->|24 




T9]*>DQ8 


A8->[25 




T8l**DQ7 


Al3->[26 




T7]<«-DQ6 


W-^[27 




]6]**DQ5 


Vcc [28 
A14-^[T 


M5M5256BVP 


T5|^DQ4 
U) GND 


A12-^|T 




T3]*>DQ3 


A7->[T 




111^002 


A6-»-[T 




TT|*>DQi 


A5-*[5; 




To]— AO 


AA-*^[W 




H-Al 


A3->[T 




j]— A2 




Outline 28P2C-A 




A3-»-[T 




U— A2 


A4->|T 




1]— A1 


A5-*^[W 




To]— AO 


A6-^|T 




TT]^DQi 


AT-^IT 




T2]^DQ2 


A12-^|T 




T3]^DQ3 


A14->|T 

vcc HI 


M5M5256RV 


M] GND 
l5]*^DQ4 


W-^[27 




T6]^DQ5 


Al3-^[26 




]T|^DG6 


A8-^|25 




T8]^DQ7 


A9-^|24 




TU-^^DOe 


All->§ 




20]— S 


0E->|2^ 




2]]- AlO 




Outline 28P2C-B 





BLOCK DIAGRAM 



ADDRESS INPUTS <^ 



WRITE CONTROL INPUT W ( 

CHIP SELECT INPUT S (20>- 
OUTPUT ENABLE INPUT OE i 



DC CO 
Q 



CO!±: 
LUH) 
DCOQ 



is 




32768 WORD 
x8 BIT 

(512 ROWSx 
512 COLUMNS) 



CLOCK 
GENERATOR 



f- 

<3 




DATA 

INPUTS/ 

OUTPUTS 
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M5M5256BVP, RV-70Lr85Lr1 OL^-1 2L,-1 5L, 
-70LLr85LU-1 0LLr1 2LLr1 5LL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



• Package 

M5M5256BVP. RV 

28 pin Thin Small Outline Package (TSOP) 

APPLICATION 

IC card, memory module 

FUNCTION 

The operation mode of the M5M5256BVP, RV is determined 
by a combination of the device control inputs ^, W and UE. 
Each mode is summarized in the function table. 

A write cycle is executed whenever the low level W 
overlaps with the low level S. The address must be set up 
before the write cycle and must be stable during the entire 
cycle. The data is latched into a cell on the trailing edge of 
W, S, whichever occurs first, requiring the set-up and hold 
time relative to these edge to be maintained. The output 



enable UE directly controls the output state. Setting the OE 
at a high level, the output state is in a high-impedance state, 
and the data bus contention problem in the write cycle is 
eliminated. 

A read cycle is executed by setting W at a high level and 
He at a low level while S are in an active state. 

When setting S at a high level, the chip is in a non- 
selectable mode in which both reading and writing are 
disabled. In this mode, the output state is in a high- 
impedance state, allowing OR -tie with other chips and 
memory expansion by S. The power supply current is 
reduced as low as the stand-by current which is specified 
as Icc3 or Icc4, and the memory data can be held -i- 2V 
power supply, enabling battery back-up operation during 
power failure or power-down operation in the non-selected 
mode. 



FUNCTION TABLE 



s 


W 


OE 


Mode 


DO 


Ice 


H 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


Dout 


Active 


L 


H 


H 




High-impedance 


Active 



ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


- 0.3'-7 


V 


Vi 


Input voltage 


- 0.3-- Vcc + 0.3 


V' 


Vo 


Output voltage 


0~Vcc 


V 


Pd 


Power dissipation 


Ta = 25'X: 


700 


mW 


Topr 


Operating temperature 




0-70 


°C 


Tstg 


Storage temperature 




-65-150 


°C 



A 
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M5M5256BVP,RV-70L,-85L,-10L,-12L,-15L, 
-70LL,-85LL,-1 0LL,-1 2LL,-1 5LL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



ELECTRICAL CHARACTERISTICS (Ta = 0'-70U Vcc = 5V±10%. unless otherwise noted) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0.3 


V 


ViL 


Low-level input voltage 




-0.3 




0.8 


V 


VOH 


High-level output voltage 


loH = - 1 mA 


2.4 






V 


Vol 


Low-level output voltage 


loL = 2mA 






0.4 


V 


li 


Input leakage current 


Vi = 0~Vcc 






± 1 


uA 


lo 


Output leakage current 


5 = ViH or OE = ViH, Vi/o = 0~Vcc 






± 1 


\xA 


Icci 


Active supply current 
(AC, MOS level) 


S<0. 2V, W>Vcc-0.2V. Output open 
Other inputs<0.2V or >Vcc-0.2V 
Mi n. cycle 




30 


65 


mA 


ICC2 


Active supply current 
(AC. TTL, level) 


S = ViL. W = ViH. Output open 
Other inputs = Vih or Vil 
Min. cycle 




35 


70 


mA 


ICC3 


Stand by supply current 


S > Vcc - 0.2V 
Other inputs = 0~Vcc 


BVP. RV-L 






100 


HA 


BVP. RV-LL 






20 


mA 


ICC4 


Stand by supply current 


S = Vih, Other inputs = 0~Vcc 






3 


mA 


Cl 


Input capacitance (Ta = 25V) 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


pF 


Co 


Output capacitance (Ta = 25°C) 


Vo = GND. Vo = 25mVrms. f = 1 MHz 






8 


pF 



Note 1. Direction for current flowing into 10 is indicated 
2. Typical value is Vcc = 5V, Ta = 25 'C. 



positive (no mark). 



SWITCHING CHARACTERISTICS 
Read Cycle 



(Ta = 0-'70°C. Vcc = 5V ± 10%. unless otherwise noted) 



Symbol 


Parameter 


Limits 


Unit 


M5M5256-70L 
M5M5256-70LL 


M5M5256-85L 
M5M5256-85LL 


M5M5256-10L 
M5M5256-10LL 


M5M5256-12L 
M5M5256-1 2LL 


M5M5256-15L 
M5M5256-1 5LL 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


70 




85 




100 




120 




150 




ns 


ta(A) 


Address access time 




70 




85 




100 




120 




150 


ns 


ta(S) 


Chip select access time 




70 




85 




100 




120 




150 


ns 


ta(OE) 


Output enable access time 




35 




45 




50 




60 




75 


ns 


tdis(S) 


Output disable time after S high 




30 




30 




35 




40 




45 


ns 


tdis(OE) 


Output disable time after OE high 




25 




30 




35 




40 




45 


ns 


ten(S) 


Output enable time after S low 


5 




5 




10 




10 




10 




ns 


ten(OE) 


Output enable time after OE low 


5 




5 




10 




10 




10 




ns 


tv(A) 


Data valid time after address 


20 




20 




20 




20 




20 




ns 



TIMING REQUIREMENTS (Ta = 0- 
Write Cycle 



'70 °C, Vcc = 5V ± 10%, unless otherwise noted) 



Symbol 


Parameter 


Limits 


Unit 


M5M5256-70L 
M5M5256-70LL 


M5M5256-85L 
M5M5256-85LL 


M5M5256-1 OL 
M5M5256-1 OLL 


M5M5256-12L 
M5M5256-1 2LL 


M5M5256-15L 
M5M5256-1 5LL 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


tow 


Write cycle time 


70 




85 




100 




120 




150 




ns 


tw(W) 


Write pulse width 


55 




60 




60 




70 




80 




ns 


tsu(A) 


Address set up time 



























ns 


tsu(A-WH) 


Address set up time respect to W high 


65 




75 




80 




85 




90 




ns 


tsu(S) 


Chip select set up time 


65 




75 




80 




85 




90 




ns 


tsu(D) 


Data set up time 


30 




35 




35 




40 




50 




ns 


th(D) 


Data hold time 



























ns 


trec(W) 


Write recovery time 



























ns 


tdis(W) 


Output disable time after W low 




25 




30 




35 




40 




45 


ns 


tdis(OE) 


Output disable time after OE high 




25 




30 




35 




40 




45 


ns 


ten(W) 


Output enable time after W high 


5 




5 




10 




10 




10 




ns 


ten(OE) 


Output enable time after OE low 


5 




5 




10 




10 




10 




ns 
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M5M5256BVP,RV-70Lr85Lr1 0L,-1 2Lr1 5L, 
-70LU-85LLr1 OLLrl 2LLr1 5LL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



TIMING DIAGRAMS 
Read cycle 



Ao~Ai4 



OE 



DQi~DQ8 
(Dout) 



tCR 




W= "H" level 



Write cycle (W control mode) 



Ao~Ai4 



OE 



W 



DQi-DQs 
(Din) 



DQi-DQs 
(Dout) 



X 




tew 



tsu(S) 



tsu(A-WH) 



/ 



tsu(A) 



^v I 



tw(W) 



tsu(D) 



tdis(W) \ 



)( 



1 



th(D) 



DATA IN 
STABLE 



tdis(OE) 



trec(W) 



I 



ten(OE) 



ten(W) 



\ 



X 
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M5M5256BVP,RV-70Lr85Lr1 OL,-! 2Lr1 5L, 
-70LLr85LLr1 OLL,-! 2LL,-1 5LL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



Write cycle (S control mode) 



tew 



Ao~Ai4 



W 



DQi~DQ8 
(Din) 



/ 








tsu(S) 






-) 


( 
\ 






tsu(A) 




trec(W) 








\ 

^ 


(Note 5) 


J 






\ 

(Note 6) 


1 


^XXX^gXXXXXNote ^JKXXXXXXXX^ 


^^^^^^&^^^^ 






1 


tsu(D) 


th(D) 




















'. DATA IN 


STABLE \ 



















Note 3 : Test condition 

Input pulse levels Vih = 2.4V, Vil = 0.6V 

Input rise and fall time • 10ns 

Reference levels • Voh = Vol = 1 .5V 

Transition is measured ± 500mV from steady 

state voltage, (for ten, tdis) 

Output loads Fig. 1 , Cl = 1 00pF(85ns, 100ns, 120ns, 150ns) 

Cl = 30pF (70ns) 

Cl = 5pF (for ten. tdis) 

Note 4. Hatching indicates the state is don't care^ 

5. Writ[ng is executed in overlap of S and W low. 

6. If W goes low simultaneously with or to S, the output remains in the high-impedance state. 

7. Don't apply inverted phase signal externally when DQ pin is in output mode. 



1.8kQ 



DQO- 



4=Cl 
fine 
Vscopeand JIG 



f Including _\ 



777 
Fig. 1 Output load 
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M5M5256BVP,RV-70Lr85L,-1 0L,-1 2L,-1 5L, 
-70LL,-85LLr10LLr12LLr15LL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



POWER DOWN CHARACTERISTICS 

ELECTRICAL CHARACTERISTICS (Ta = 0~70X. unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VCCCPD) 


Power down supply voltage 




2 






V 


Vi(s) 


Chip select input S 


2.2V ^ Vcc(PD) 


2.2 






V 


2V^Vcc(PD) ^2.2V 




VCC(PD) 




ICC(PD) 


Power down supply current 


Vcc = 3V. 

Other inputs = 3V 


BVP. RV-L 






50 


^A 


BVP. RV-LL 






10* 


mA 



*Ta = 25'X:. ICC(PD)= 1 liA 



TIMING REQUIREMENTS (Ta = 0-70*^, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




tCR 






ns 



POWER DOWN CHARACTERISTICS 



Vcc 



-4.5V 



2.2V -l 



tsu(PP) _ 



4.5V- 



>ec(PD). 



S ^ VCC - 0.2V 



V2.2V 



A 
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M5M5255CP,FP,KP-55LLr55XL, 

-70LL,-70XL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



DESCRIPTION 

This M5M5255CP,FP,KP is a 262144-bit CIVIOS static RAIVIs 
organized as 32768-words by 8-bits which is fabricated using 
high-performance 3 polysilicon CMOS technology. The use of 
resistive load NMOS cells and CMOS periphery result in a 
high-density and low-power static RAM. M6M5255CP,FP,KP 
provides two chip select input(^i,S2). Stand-by current is small 
enough for battery back-up application. It is ideal for the memory 
systems which require simple interface. 

FEATURES 



Type name 




Power supply current | 


(max) 


Active 
(max) 


Stand-by 
(max) 


M5M5255CP,FP,KP-55LL 
M5M5255CP,FP,KP-70LL 


55ns 
70ns 


60mA 
(Vcc=5.5V) 


20a^A 
(Vcc=x5.5V) 


M5M5255CP,FP,KP-55XL 
M5M5255CP,FP,KP-70XL 


55ns 
70ns 


5mA 
(Vcc=5.5V) 

0.05 yu A 
(Vcc=3V,Typ) 



•Single +5V power supply 
#No clocks, no refresh 

• Data-hold on+2V power supply 

• Directly TTL compatible: All inputs and outputs 
•Three-state outputs: OR-tie capability 
•Simple memory expansion by ^i, S2 
•Common data I/O 

• Low stand-by current 0.05 //A (Vcc=3Vs typ) 

• Package 

M5M5255CP 28 pin 600 mil DIP 

M5M5255CFP " 28 pin 450 mil SOP 

M5M5255CKP 28 pin 300 mil DIP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 






fAu [T 


^ 


HVcc 




A12 n 




iriw WRITE CONTROL 




A7 |T 




^ A13I 




ADDRESS, 
INPUTS 


A6 [T 
As [T 
A4 |T 


1 


iA8 
ilA9 

lAii 


. ADDRESS 
INPUTS 




A3 \f 





=^e. 'CHIP SELECT 
22| S2 INPUT 




A2 [F 


? 


IHaio address input 




Ai [? 


> 


^51 CHIP SELECT 




LAo |io 


■0 


l^DQel 


INPUT 


DATA fDQlIil 




iUdQt 


DATA 
y INPUTS/ 


INPUTS/ J DQ2 IT2 




i3dq6 


^^^^^"^^003^ 




16] DQs 


OUTPUTS 


GND^i 




IIIDQ4J 




Outline 28P4(P) 


1 


28P2W-C(FP) 


28P4Y(KP) 
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M5M5255CP,FP,KP-55LLr55XL, 

-70LLr70XL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



FUNCTION 

The operation mode of the M5M5255CP,KP,FP is determined by a 
combination of the device control Inputs 5i,S2 and W. Each mode 
is summariezed In the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level ^1 and the high level S2. The address must be set up 
before the write cycle and must be stable during the entire cycle. 

The data is latched into a cell on the trailing edge of W, ?1 or S2, 
whichever occurs first, requiring the set-up and hold time relative to 
these edge to be maintained. 

A read cycle is executed by setting W at a high level while ^1 and 
S2 are in an active state (5i="L", S2="H"). 



When setting ^1 at a high level or S2 at a low level, the chip is in a 
non-selectable mode in which both reading and writing are 
disabled. In this mode, the output stage is in a high-impedance 
state, allowing OR-tie with other chips and memory expansion by 
?1 and S2. The power supply current is reduced as low as the 
stand-by current which is specified as Icca or Icc4, and the memory 
data can be held +2V power supply,enabling battery back-up 
operation during power failure or power-down operation in the 
non-selected mode. 



FUNCTION TABLE 



51 


S2 


W 


Mode 


DQ 


Ice 


H 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


L 


X 


Non selection 


High-impedance 


Stand-by 


L 


H 


L 


Write 


Din 


Active 


L 


H 


H 


Read 


DOUT 


Active 



BLOCK DIAGRAM 



ADDRESS 
INPUTS' 



WRITE CONTROL ,,,, 

INPUT W ^ 

CHIP SELECT _ /Q 

INPUT ^1 ^ 

CHIP SELECT q, Q 

INPUT ^2 ^ 
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M5M5255CP,FP,KP-55LL,-55XL, 

-70LL,-70XL 

262144-Brr (32768-WORD BY 8-BIT) CMOS STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-0.3-7 


V 


Vi 


Input voltage 


-0.3*-'Vcc+0.3 


V 


Vo 


Output voltage 


0~Vcc 


V 


Pd 


Power dissipation 


Ta=25'C 


700 


mW 


Topr 


Operating temperature 




0-70 


•c 


Tstg 


Storage temperature 




-65-150 


•c 



* -^.OV in case of AC (Pulse width ^SOns) 



DC ELECTRICAL CHARACTERISTICS (Ta=0-70'C, Vcc=5V± 10%, unless othen^/ise noted.) 



" -3.0V in case of AC (Pulse widtli 30ns) 



CAPACITANCE (Ta=0-70'C, Vcc=5V±10%, unless otherwise noted.) 



Notel : Direction for current flowing into IC is indicated as positive, (no marl<) 
2: Typical value is Vcc=5V,Ta=25°C . 
3: Cl.Co are periodically sampled and are not 1 00% tested. 



Symlx)! 


Parameter 






Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




VCC+0.3V 


V 


ViL 


Low-level input voltage 




-0.3* 




0.8 


V 


VOH 


High-level output voltage 


IOH=-1mA 


2.4 






V 


loH=-0.1mA 


VCC-0.5V 






Vol 


Low-level output voltage 


IOL=2mA 






0.4 


V 


li 


Input leakage current 


Vi=0-Vcc 






±1 


;^A 


lo 


Output leakage current 


5i=ViHorS2=ViLx Vi/o=0— Vcc 






±1 


/.A 


ICC1 


Active supply current 
(AC.MOS level) 


^i^0.2V. S2^Vcc-0.2 
Other inputs^0.2V 

or^Vco-0.2V 
Output open Min.cycle 


55ns 




35 


55 


mA 


70ns 




30 


50 


ICC2 


Active supply current 
(AC.TTL level) 


5i=ViLorS2=ViH 
Other inputs=ViH or Vil 
Output open Min.cycle 


55ns 




40 


60 


mA 


70ns 




35 


55 


ICC3 


Stand-by supply current 


1)S2^0.2V, 

Other inputs=0— Vcc 
2)^i^Vcc-0.2V, 

S2^Vcc-0.2V. 

Other inputs=0'-Vcc 


-LL 






20 


/.A 


-XL 




0.1 


5 


//A 


ICC4 


Stand-by supply current 


1)S2=VlL, 2).5l=VlH,S2=VlH 

Other inputs=0— Vcc 






3 


mA 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance (Ta=25°C) 


Vi=GND, Vi=25mVrms, f=1MHz 






6 


PF 


Co 


Output capacitance (Ta=25'C) 


Vo=GND,Vo=25mVrms, f=1MHz 






8 


PF 
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M5M5255CP,FP,KP-55LLr55XL, 

-70LLr70XL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (13=0-70^, Vcc=5V±10%, unless otherwise noted. ) 



(1) MEASUREMENT CONDITIONS 

Input pulse level Vih = 2.4V, Vil = 0.6V 

Input rise and fall time 5ns 

Reference level Voh = Vol = 1 .5V DQ o- 

Transition is measured ±500mV from 

steady state voltage. ( for ten, tdis ) 

Output loads Fig.1 , Cl = 50pF 

Cl = 5pF (for ten, tdis) 




-9900 zr Cl 



r Including \ 
, vscopeand JIgJ 



777- 

Fig.1 Output load 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5255C-55LL, 
-55XL 


M5M5255C-70LL, 
-70XL 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


55 




70 




ns 


ta(A) 


Address access time 




55 




70 


ns 


ta(S1) 


Chip serect 1 access time 




55 




70 


ns 


ta(S2) 


Chip serect 2 access time 




55 




70 


ns 


tai8(S1) 


Output disable time after ^1 high 




20 




25 


ns 


tdi8(S2) 


Output disable time after S2 low 




20 




25 


ns 


tdn(S1) 


Output enable time after ^1 low 


5 




5 




ns 


ten(S2) 


Output enable time after S2 high 


5 




5 




ns 


tv(A) 


Data valid time after address change 


10 




10 




ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5255C-55LL, 
-55XL 


M5M5255C-70LL, 
-70XL 


Min 


Max 


Min 


Max 


tow 


Write cycle time 


55 




70 




ns 


tw(W) 


Write pulse width 


45 




55 




ns 


tfeu(A) 


Address set up time 












ns 


tSu(A-WH) 


Address set up time with respect to W high 


50 




65 




ns 


tsu(S1) 


Chip select 1 set up time 


50 




65 




ns 


tfeu(S2) 


Chip select 2 set up time 


50 




65 




ns 


tsu(D) 


Data set up time 


25 




30 




ns 


th(D) 


Data hold time 












ns 


trec(W) 


Write recovery time 












ns 


tdi8(W) 


Output disable time after W low 




20 




25 


ns 


tfen(W) 


Output enable time after W high 


5 




5 




ns 
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MITSUBISHI LSIs 

M5M5255CP,FP,KP-55LLr55XL, 

-70LLr70XL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



(4) TIMING DIAGRAMS 
Read cycle 



A0~14 



51 



S2 



DQi~8 
(Dout) 




W="H" level 



Write cycle (W control) 



A0~14 



^1 



Y 



tew 



)( 



S2 



w 



DQi~8 
(Din) 



DQi~8 
(Dout) 



tsu (A-WH) 



tsu (A) 



tdis (W) 



tw (W) 



^ tsu (D)^ th (D) 



( 



tree (W) 



DATA IN 
STABLE 



ten (W) 
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M5M5255CP,FP,KP-55LLr55XL, 

-70LLr70XL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



Write cycle (Si control) 



A0~14 



51 



S2 



W 

DQi~8 
(Din) 




Write cycle (82 control) 



Ao-u 



S2 



i 



tew 



t 



,tsu(A),u bu(S) trec(W) ^, 



^1 



w 



DQi~8 
(Din) 




Note 4: {Hatching indicates tlie state is don't care. 

5: Writing is executed winile S2 higli overlaps ^1 and W low. 

6: If W goes low simultaneously with or prior to li low or S2 high, the output remains in the high-impedance state. 

7: Don't apply inverted phase signal externally when DQ pin is in output mode. 

8: ten.tdis are periodically sampled and are not 1 00% tested. 
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M5M5255CP,FP,KP-55LL,-55XL, 

■70LLr70XL 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



POWER DOWN CHARACTERISTrCS 

(1) ELECTRrCAL CHARACTERISTICS (Ta=0-'70''C ,Vcc=5V±1 0%, unless otherwise noted.) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(5i) 


Chip select input ^i 


2.2V^Vcc(PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC(PD) 




Vl(S2) 


Chip select input S2 


4.5V^vcc(PD) 






0.8 


V 


Vgc(PD)<4.5V 






0.2 


ICC(PD) 


Power down supply current 


Vgc=3V 

Other inputs=0-'3V 
1)S2^0.2Vor 
2)^i^Vcc-0.2V, 
S2^Vgg-0.2V 


- -LL 






10* 


>uA 


-XL 




0.05 


2** 


/^A 



* Ta=25°C, ICC(PD)=1 juA(max). 
* * Ta=25''C, IGC(PD)=0.2 // A(max). 



(2) TIMING REQUIREMENTS (Ta=0-'70°C,VCC=5V±10%, unless otherwise noted.) 










Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




tGR 






ns 



(3) POWER DOWN CHARACTERISTICS 
Si control mode 



Vgg 



5i 



^ 



-4.5V 



4.5V- 



trec (PD) 



Si^Vcc-0.2V 



^--2.2V 



S2 control 

Vgg 



S2 



0.2V -J r- 



tsu (PD) 



-4.5V 



4.5V- 



trec (PD) 



S2^0.2V 



■-jL.o.2V 
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M5M5256CP,FP,KP,VP,RV-55LL,-55XL, 

-70LL,-70XL 

262144-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



DESCRIPTION 

This M5M5256CP.FP.KP,VP.RV is a 2621 44- bit CMOS 
static RAMs organized as 32768 -words by 8- bits which 
is fabricated using high-performance 3 polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high-density and low-power static RAM. 
Stand-by current is small enough for battery back-up 
applicaton. It is ideal for the memory systems which require 
simple interface. 

Especially the M5M5256CVP. RV are packaged in a 28-pin 
thin small outline package. Two types of devices are available, 
M5M5256CVP ( normal lead bend type package ) and 
M5M5256CRV (reverse lead bend type package). Using both 
type of devices, it becomes very easy to design a printed 
circuit board. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M5256CP.FP,KP,VP.RV-55LL 
M5M5256CP,FP,KP,VP.RV-70LL 


55ns 
70ns 


60mA 
(VCC=5.5V) 


20 m A 
(Vcc = 5.5V) 


M5M5256CP,FP,KP,VP,RV-55XL 
M5M5256CP. PP. KP, VP, RV-70XL 


55ns 
70ns 


5nA 
(Vcc = 5.5V) 

0.05 nA 
(Vcc=3V,typ) 



• Single + 5V power supply 

• No clocks, no refresh 

• Data -hold on + 2V power supply 

• Directly TTL compatible : All inputs and outputs 

• Three- state outputs : OR- tie capability 

• Simple memory expansion by S 

• UE prevents data contention in the I/O bus 

• Common data I/O 

• Low stand-by current 0.05|iA(typ) 

• Package 

M5M5256CP • 28 pin 600 mil DIP 

M5M5256CKP 28 pin 300 mil DIP 

M5M5256CFP • 28 pin 450 mil SOP 

M5M5256CVP, RV 28pin 8xl3.4mm2 TSOP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 




fAM— ►[! 


\^ 

o 


2| vcc (5V) 




A12->[I 




r=i ^ WRITE 
27J*-w CONTROL 




A7 — ►[!; 




m^AlSl INPUT 




A6 -►[T 


^ 


25]^«— A8 ADDRESS 


ADDRESS J 
INPUTS ] 


A5 —►[I 


s 


24|^A9 [INPUTS 




A4 —[I 


is 


l^All J OUTPUT 




A3 ->[I 


O 


22l<_5E ENABLE 
^^^^ INPUT 




A2 -*l£ 


y 


2lJ*-AlO ADDRESS INPUT 




Al — ►[£ 
,A0 ->|iO 


Tl 

y 

■D 


II^h-dobi 


CHIP SELECT 
INPUT 


^ fDQl<^[ll 


T8l*-DQ7 




DATA \=z 






DATA 


INPUTS/^ DQ2<-^E2 




rg^-^DOe^ INPUTS/ 1 


OUTPUTS ^3_[i3 




i6].*-^DQ5 


OUTPUTS 


GND [14 




T5]^«-^DQ4 






28P4(P) 




Outline 28P2W-C(FP) | 




28P4Y(KP) 




OE -«-|22 




2}]^— AlO 


A11 — *|23 




20]<-S 


A9 — *'|24 




19]'»-*-DQ8 


A8 — ►g 




Ts]'^ DQ7 


AlS-^m 




It]^ DQ6 


w -►iz 




iii^DQs 


VCC H 




ii]^ D04 
m] GND 


M5M5256CVP 


Al4— ►[! 




A12-^|I 




is]*-* DQ3 


A7 -►U 




lH-^ DQ2 


A6 -^[± 




iT|'*-> DQi 


A5 -►E 




?o]+- Ao 


A4 ->|I 




T|^^ Al 


A3 -►[I 




8]-^A2 




Outline 28P2C-A 




A3 -►[T 




T\^ A2 


A4 -♦[I 




T|^.— Al 


A5 -►U 




io]-«— Ao 


A6 — ►[£ 




n]<-*- DQi 


A7 — ►[! 




TH*^ DQ2 


A12->[I 




T3]*-*-DQ3 


A14-^[T 




m] GND 


M5M5256CRV 


iH*^ DQ4 


Vcc H 




W --^[27 




i|]*^- DQ5 


A13->|1 




Tt]^ DQ6 


A8 -►ii 




Ts]*-*- DO? 


A9 — ►if 




Ti]^*-*' DQ8 


An ->H 




20]<- S 


OE -^ii 




2?]'*— AlO 




Outline 28P2C-B 
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M5M5256CP,FP,KP,VP,RV-55LL,-55XL,-70LLr70XL 

262144-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



FUNCTION 

The operation mode of the M5M5256CP. FP. KP, VP, RV is 
determined by a combination of the device control inputs. 
5, W and OE. Each mode is summariezed in the function table. 
A write cycle is executed whenever the low level W 
overlaps with the low level 5. The address must be set-up 
before the write cycle and must be stable during the entire 
cycle. The data is latched into a cell on the trailing edge 
of W, S, whichever occurs first, requiring the set-up and hold 
time relative to these edge to be maintained. The output 
enable 0E directly controls the output stage. Setting the OE 
at a high level, the output stage is in a high- impedance state, 
and the data bus contention problem in the write cycle is 
eliminated. 



A read cycle is executed by setting W at a high level and 
OE at a low level while 5 are in an active state. 

When setting S at a high level, the chip is in a non- 
selectable mode in which both reading and writing are 
disabled. In this mode, the output st^ge is in a high- 
impedance state, allowing OR- tie with other chips and 
memory expansion by ^. The power supply current is reduced 
as low as the stand-by current which is specified as Icc3 
or Icc4, and the memory data can be held + 2V power supply, 
enabling battery back-up operation during power failure or 
power- down operation in the non- selected mode. 



FUNCTION TABLE 



s 


W 


OE 


Mode 


DO 


Ice 


H 


X 


X 


Non selection 


High- impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


Dout . 


Active 


L 


H 


H 




High- impedance 


Active 



BLOCK DIAGRAM 




WRITE CONTROL INPUT W (27. 

CHIP SELECT INPUT $ (^0] 

OUTPUT ENABLE OP f22^ 
INPUT ^"^ ^ ' 
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M5M5256CP,FP,KP,VP,RV-55LLr55XLr70LL,-70XL 

262144-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-0.3-7 


V 


Vi 


Input voltage 


- 0.3*~Vcc + 0.3 


V 


Vo 


Output voltage 


0~Vcc 


V 


Pd 


Power dissipation 


Ta = 25°C 


700 


mW 


Topr 


Operating temperature 




0-70 


V 


Tstg 


Storage temperature 




-65-150 


V 



* -3.0V in case of AC (Pulse width ^ 30ns) 



* -3.0V in case of AC (Pulse width 30ns) 



Note 1. Direction for current flowing into IC is indicated as positive, (no mark) 

2. Typical value is Vcc = 5V.Ta = 25 *C. 

3. Cl.Co are periodically sampled and are not 100% tested. 



DC ELECTRICAL CHARACTERISTICS ( Ta = 0-70 X:. Vcc = 5V ± 1 %, unless otherwise 


noted) 








Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0. 3 


V 


ViL 


Low- level input voltage 




-0.3* 




0.8 


V 


VOHI 


High-level output voltage 1 


loH = - 1 mA 


2.4 






V 


V0H2 


High-level output voltage 2 


loH = - 0.1mA 


Vcc-0. 5 






V 


Vol 


Low- level output voltage 


loL = 2mA 






0.4 


V 


li 


Input leakage current 


Vl = 0-Vcc 






±1 


UA 


lo 


Output leakage current 


S = ViH or 

UE = ViH.Vi/o = 0-Vcc 






± 1 


^A 


Icci 


Active supply current 
(AC.MOS level) 


S^0.2V 

Other inputs^ 0.2V 

or ^ Vcc - 0.2V 
Output open Min.cycle 


55ns 




35 


55 


mA 


70ns 




30 


50 


ICC2 


Active supply current 
(AC.TTL level) 


S = ViL 

Other inputs = Vih or Vil 
Output open Min.cycle 


55ns 




40 


60 


mA 


70ns 




35 


55 


ICC3 


Stand-by supply current 


S ^ Vcc - 0.2V. 
Other inputs = 0-Vcc 


-LL 






20 


^A 


-XL 




0.1 


5 


\iA 


ICC4 


Stand-by supply current 


S = Vih. Other inputs = 0-Vcc 






3 


mA 



CAPACITANCE (Ta = 0-70 V, Vcc = 5V ± 1 %. unless otherwise noted) 










Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance (Ta = 25X;) 


Vi = GND. Vi = 25mVrms. f = 1 MHz 






6 


pF 


Co 


Output capacitance (Ta = 25'0 


Vo = GND. Vo = 25mVrms. f = 1 MHz 






8 


pF 
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M5M5256CP,FP,KP,VP,RV-55LLr55XLr70LL,-70XL 

2621 44-BIT{32768-WORD BY 8-BIT)CM0S STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-70 *€. Vcc = 5V ± 1 %, unless otherwise noted) 
(1) MEASUREMENT CONDITONS 

Input pulse level •••Vih = 2.4V. Vil = 0.6V 

Input rise and fall time 5ns 

Reference level Voh = Vol = 1.5V DQO p 

Transition is measured ± 500mV from steady < qqq q -a- 

state voltage, (for ten, tdis) 
Output loads Fig.l. Cl = 50pF 

Cl = 5pF(for ten, tdis) 




777 
Fig.l Output load 



Cl 

(Including 
scope and JIG) 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5256C-55LL 
M5M5256C-55XL 


M5M5256C-70LL 
M5M5256C-70XL 


Min 


Typ 


Max 


Min ' 


Typ 


Max 


tCR 


Read cycle time 


55 






70 






ns 


ta(A) 


Address access time 






55 






70 


ns 


ta(S) 


Chip select access time 






55 






70 


ns 


ta(OE) 


Output enable access time 






30 






35 


ns 


tdis(S) 


Output disable time after S high 






20 






25 


ns 


tdis(OE) 


Output disable time after OE high 






20 






25 


ns 


ten(S) 


Output enable time after S low 


5. 






5 






ns 


ten(OE) 


Output enable time after DE low 


5 






5 






ns 


tv(A) 


Data valid time after address 


10 






10 






ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5256C-55LL 
M5M5256C-55XL 


M5M5256C-70LL 
M5M5256C-70XL 


Min 


Typ 


Max 


Min 


Typ 


Max 


tew 


Write cycle time 


55 






70 






ns 


tw(W) 


Write pulse width 


45 






55 






ns 


tsu(A) 


Address set up time 
















ns 


tsu(A-WH) 


Address set up time with respect to W high 


50 






65 






ns 


tsu(S) 


Chip select set up time 


50 






65 






ns 


tsu(D) 


Data set up time 


25 






30 






ns 


th(D) 


Data hold time 
















ns 


trec(W) 


Write recovery time 
















ns 


tdis(W) 


Output disable time after W low 






20 






25 


ns 


tdis(OE) 


Output disable time after OE high 






20 






25 


ns 


ten(W) 


Output enable time after W high 


5 






5 






ns 


ten(OE) 


Output enable time after OE low 


5 






5 






ns 



2-30 



A 



MfTSUBISHI 
ELECTRIC 



MITSUBISHI LSIs 

M5M5256CP,FP,KP,VP,RV-55LLr55XLr70LLr70XL 
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(4) TIMING DIAGRAMS 
Read Cycle 



Ao~Ai4 



DE 



DQi-DQe 
(Dout) 




W= "H"level 



Write cycle (W control mode) 



Ao~Ai4 



>C 



tew 



tsu(S) 



X 



OE 



W 



DQi~DQ8 
(Din) 



DQi~DQ8\ 
(Dout) 



tsu(A-WH) 



/ 



tsu(A) 



\ 



^s / 



tw(W) 



tdis(W)\ ' 



tsu(D) 



th(D) 



DATA IN 
STABLE 



tdis(OE) 



^ 



trec(W) 



'ten(OE) 



ten^W) 



m 



A 
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M5M5256CP,FP,KP,VP,fiV-55LLr55XL,.70LLr70XL 

2621 44-BIT(32768-W0RD BY 8-BIT)CM0S STATIC RAM 



Write cycle (S control mode) 



tew 



Ao~Ai4 



W 



DQi-DQs 
(Din) 




Note 4. Hatching indicates the state is don't care. 

5. Writing is executed in overlap of S and W low. 

6. If W goes low simultaneously with or prior to §, the output remains in the high- impedance state. 

7. Don't apply inverted phase signal externally when DQ pin is in output mode. 

8. ten, tdis are periodically sampled and are not 100% tested. 
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M5M5256CP,FP,KP,VP,RV-55LLr55XL,-70LLr70XL 
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POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta-0~70'X:.Vcc-5V± 10%. unless otherwise noted) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(5) 


Chip select input S 


2.2V^Vcc(PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC(PD) 




ICC(PD) 


Power down supply current 


Vcc = 3V 

Other inputs = 3V 


-LL 






10* 


^A 


-XL 




0.05 


2** 


mA 



* Ta = 25*0, ICC ( PD) = 1 uA 
** Ta = 25'C,ICC(PD)=0.2 u A 



(2) TIMING REQUIREMENTS (Ta = O'-TO'C. Vcc = 5V ± 1 %, unless otherwise noted) 



(3) POWER COWN CHARACTERISTICS 
S control mode 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




tCR 






ns 



Vcc 



-4.5V 



2.2V / 



tsu(PD) 



4.5V- 



trec(PD) 



S ^ Vcc - 0.2V 



X 2.2V 



A 
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M5M5256CP,FP,KP,VP,RV-85LL,-85XL, 

-10LL,-10XL 

262144-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



DESCRIPTION 

This M5M5256CP. FP. KP. VP. RV is a 2621 44- bit CMOS 
static RAMs organized as 32768- words by 8- bits which 
is fabricated using high-performance 3 polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high-density and low-power static RAM. 
Stand-by current is small enough for battery back-up 
applicaton. It is ideal for the memory systems which require 
simple interface. 

Especially the M5M5256CVP. RV are packaged in a 28- pin 
thin small outline package. Two types of devices are available, 
M5M5256CVP ( normal lead bend type package ) and 
M5M5256CRV (reverse lead bend type package). Using both 
type of devices, it becomes very easy to design a printed 
circuit board. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M5256CP.FP.KP.VP.RV-85LL 
M5M5256CP.FP.KP,VP,RV-10LL 


85ns 
100ns 


50mA 
(Vcc=5. 5V) 


20 u A 
(Vcc = 5.5V) 


M5M5256CP, FP, KP, VP, RV-85XL 
M5M5256CP,FP.KP,VP,RV-10XL 


85ns 
100ns 


5|iA 
(Vcc = 5.5V) 

0.05 nA 
(Vcc-3V.typ) 



• Single + 5V power supply 

• No clocks, no refresh 

• Data- hold on + 2V power supply 

• Directly TTL compatible : All inputs and outputs 

• Three- state outputs : OR-tie capability 

• Simple memory expansion by S 

• OE prevents data contention in the I/O bus 

• Common data 1/0 

• Low stand-by current 0.05|iA(typ) 

• Package 

M5M5256CP---- 28 pin 6,00 mil DIP 

M5M5256CKP 28 pin 300 mil DIP 

M5M5256CFP 28 pin 450 mil SOP 

M5M5256CVP. RV 28pin 8x13.4mm^ TSOP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 






fAM-^E O 


H vcc (5V) 




A12— ►E 




27l^W WRITE 
=\ ^ CONTROL 




A7 ->E 




m^Aia"! 


INPUT 


ADDRESS 
INPUTS 


A6 ->E 
< A5 ->E 


1 


25l<-A8 
24|^A9 ^ 


ADDRESS 
INPUTS 




A4 ->E 


So 


2|.«— An 


OUTPUT 




A3 ->E 


o 


22|*-OE ENABLE 
=^ "^ INPUT 




A2 ->E 


y 


2i|^AlO ADDRESS INPUT 




Al ->E 

Ao -*[lO 


5 


201^5 

19]<.— D08] 


CHIP SELECT 
INPUT 


DATA )= 




lH^DQr 


DATA 


INPUTS/S DQZ^^^OI 




17].^DQ6 


> INPUTS/ 


OUTPUTS [pQ3^[j3 




TeJ^DOs 


OUTPUTS 


GND Oi 




J5]*-«-D04 






28P4(P) 




Outline 28P2W-C(FP) | 




28P4Y(KP) 






OE -►m 






2}}^*— AlO 


All -^m 






iol^S 


A9 ->[^ 






Tq^^^ DQb 


A8 -*il 






ii|'^ DQ7 


Ais-^il 






iTJ-^DQe 


w ->iz 






Ti]"^ DQ5 


Vcc gi 






T^'*-^ DQ4 


M5M5256CYP 






Ai4-^[l 






h] GND 


A12->[I 






T3l<->DQ3 


A7 -►U 






T^*^ DQ2 


A6 -♦E 






TJl'^DQl 


A5 -^E 






lo|-«— Ao 


A4 ->E 






?]*- Al 


A3 -[L 






8]<*-A2 




Outline 28P2C-A 




A3 ->[7 






1]*- A2 


A4 — ►[? 






1]^*- Al 


A5 -^E 






?o]^»— Ao 


A6 -►E 






n]'*-* DOi 


A7 — ►E 






T2]<^ DQ2 


A12-*E 






Ts]"^ DQ3 


Al4— ►E 






m] GND 


M5M5256CRV 






VCC H 






ri]-^ D04 


w ->llz 






16]*-^DQ5 


Al3-*|i 






?7|'^ D06 


As -^H 






18]<-*DQ7 


A9 -^[i 






19|«*-* DQs 


All -*li 






g^S 


OE -^1 






21] ^•— AlO 




Outline 28P2C- 


3 
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M5M5256CP,FP,KP,VP,RV-85LLr85XL,-10LL,-10XL 

262144-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



FUNCTION 

The operation mode of the M5M5256CP. FP, KP, VP, RV is 
determined by a combination of the device control inputs 
5, W and DE. Each mode is summariezed in the function table. 
A write cycle is executed whenever the low level W 
overlaps with the low level S^. The address must be set-up 
before the write cycle and must be stable during the entire 
cycle. The data is latched into a cell on the trailing edge 
of W, S^, whichever occurs first, requiring the set-up and hold 
time relative to these edge to be maintained. The output 
enable GE directly controls the output stage. Setting the OE 
at a high level, the output stage is in a high- impedance state, 
and the data bus contention problem in the write cycle is 
eliminated. 



A read cycle is executed by setting W at a high level and 
UE at a low level while ^ are in an active state. 

When setting ^ at a high level, the chip is in a non- 
selectable mode in which both reading and writing are 
disabled. In this mode, the output stage is in a high- 
impedance state, allowing OR- tie with other chips and 
memory expansion by 5. The power supply current is reduced 
as low as the stand-by current which is specified as Icc3 
or Icc4, and the memory data can be held + 2V power supply, 
enabling battery back-up operation during power failure or 
power- down operation in the non- selected mode. 



FUNCTION TABLE 



s 


w 


uT 


Mode 


DQ 


Ice 


H 


X 


X 


Non selection 


High- impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


Dout 


Active 


L 


H 


H 




High- impedance 


Active 



BLOCK DIAGRAM 



ADDRESS . 
INPUTS \ 



WRITE CONTROL INPUT W ^7, 

CHIP SELECT INPUT § (^ 

OUTPUT ENABLE OF H 
INPUT ^"^ ^ ' 
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M5M525eCP,FP,KP,VP,RV-85LLr85XL,-10LL,-10XL 



262144-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


- O.S'-T 


V 


Vi 


Input voltage 


- 0.3*~Vcc + 0.3 


V 


Vo 


Output voltage 


0~Vcc 


V 


Pd 


Power dissipation 


Ta = 25t; 


700 


mW 


Topr 


Operating temperature 




O'-TO 


V 


Tstg 


Storage temperature 




-65-150 


V 



* -3.0V in 



of AC (Pulse width ^ 30ns) 



DC ELECTRICAL CHARACTERISTICS ( Ta = 0-70 ''C. Vcc = 5V ± 1 %. unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 




Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0. 3 


V 


ViL 


Low- level input voltage 




-0.3* 




0.8 


V 


VOHI 


High-level output voltage 1 


loH = - 1 mA 


2.4 






V 


V0H2 


High-level output voltage 2 


loH = - 0.1mA 


Vcc-0. 5 






V 


Vol 


Low- level output voltage 


loL = 2mA 






0.4 


V 


h 


Input leakage current 


Vi = 0~Vcc 






±1 


liA 


lo 


Output leakage current 


S = ViH or OE = ViH.Vi/o = 0-Vcc 






± 1 


\iA 


Icci 


Active supply current 
(AC. MOS level) 


S S 0.2V 

Other inputs^ 0.2V 
or ^ Vcc -0.2V 
Output open 


Min.cycle 




30 


45 


mA 


IMHz 




4 


8 


ICC2 


Active supply current 
(AC.TTL level) 


S = ViL 

Other inputs = Vil or Vih 
Output open 


Min.cycle 




35 


50 


mA 


1MHz 




5 


10 


ICC3 


Stand-by supply current 


S^ Vcc -0.2V 
Other inputs = 0-Vcc 


-LL 






20 


^A 


-XL 




0.1 


5 


[xA 


ICC4 


Stand-by supply current 


S = Vih, Other inputs = 0~Vcc 






3 


mA 



* -3.0V in case of AC (Pulse width 30ns) 



CAPACITANCE (Ta = 0-70 'C. Vcc = 5y ± 1 %. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance (Ta = 25X;) 


Vi = GND. Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance (Ta = 25 X)) 


Vo = GND, Vo = 25mVrms. f = 1 MHz 






8 


pF 



Note 1. Direction for current flowing into IC is indicated as p6sitiv(e.(no mark) 

2. Typical value is Vcc = 5V,Ta = 25*0. 

3. Ci.Co are periodically sampled and are not 100% tested. 
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AC ELECTRICAL CHARACTERISTICS (Ta = 0-70 UVcc = 5V± 10%. unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 

Input pulse level Vih = 2.4V, Vil = 0.6V 

Input rise and fall time 5ns 

Reference level Voh = Vol = 1.5V DQO r— 

Transition is measured ± 500mV from steady ^ 

state voltage, (for ten, tdis) ^ 

Output loads Fig.1. Cl = lOOpF 

Cl = 5pF(for ten, tdis) 




990 Q dpCt 

(Including 



scope and JIG) 



777 
Fig.1 Output load 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5256C-85LL 
M5M5256C-85XL 


M5M5256C-10LL 
M5M5256C-10XL 


Min 


Typ 


Max 


Min 


Typ 


Max 


tCR 


Read cycle time 


85 






100 






ns 


ta(A) 


Address access time 






85 






100 


ns 


ta(S) 


Chip select access time 






85 






100 


ns 


ta(OE) 


Output enable access time 






45 






50 


ns 


tdis(S) 


Output disable time after 5 high 






30 






35 


ns 


tdis(OE) 


Output disable time after OE high 






30 






35 


ns 


ten(S) 


Output enable time after 5 low 


10 






10 






ns 


ten(OE) 


Output enable time after OE low 


10 






10 






ns 


tv(A) 


Data valid time after address 


20 






20 






ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5256C-85LL 
M5M5256C-85XL 


M5M5256C-10LL 
M5M5256C-10XL 


Min 


Typ 


Max 


Min 


Typ 


Max 


tew 


Write cycle time 


85 






100 






ns 


tw(W) 


Write pulse width 


60 






70 






ns 


tsu(A) 


Address set up time 
















ns 


tsu(A-WH) 


Address set up time with respect to W high 


70 






80 






ns 


tsu(S) 


Chip select set up time 


70 






80 






ns 


tsu(D) 


Data set up time 


30 






35 






ns 


th(D) 


Data hold time 
















ns 


trec(W) 


Write recovery time 
















ns 


tdis(W) 


Output disable time after W low 






30 






35 


ns 


tdis(OE) 


Output disable time after DE high 






30 






35 


ns 


ten(W) 


Output enable time after W high 


10 






10 






ns 


ten(OE) 


Output enable time after OE low 


10 






10 






ns 
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(4) TIMING DIAGRAMS 
Read cycle 



tGR 



Ao~Ai4 



DE 



DQi~DQ8 
(Dout) 




W- "H"level 



Write cycle (W control mode) 



Ao~Ai4 



)C 



tew 



tsu(S) 



X 



OE 



w 



DQi~DQ8 
(Din) 



DQi-DQs: 
(Dout) 



tsu(A-WH) 



/ 



tsu(A) 



\ 



^v__^^ 



tw(W) 



tdis(W) ,^ 



tsu(D) 



th(D) 



DATA IN 
STABLE 



tdis(OE) 



mm)))))))))))))))))) ^ 



trec(W) 



J 



TwT 



ten(OE) 



n 
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Write cycle (S control mode) 



tew 



Ao'^Au 



W 



DQi~DQ8 
(Din) 




Note 4. Hatching indicates the state is don't care. 

5. Writing is executed in overlap of S and W low. 

6. If W goes low simultaneously with or prior to S, the output remains in the high- impedance state. 

7. Don't apply inverted phase signal externally when DQ pin is in output mode. 

8. ten, tdis are periodically sampled and are not 100% tested. 
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POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 ''C.Vcc = 5V± 10%. unless otherwise noted) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(s) 


Chip select input S 


2.2V^Vcc(PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC(PD) 




ICC(PD) 


Power down supply current 


Vcc = 3V 

Other inputs = 3V 


-LL 






10* 


^A 


-XL 




0.05 


2** 


liA 



* Ta = 25"'CjCC(PD)= ] \x A 
* * Ta = 25 "C, ICC (PD) = 0.2 M A 



(2) TIMING REQUIREMENTS (Ta = 0-70 Xl. Vcc = 5V ± 1 %, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




tCR 






ns 



(3) POWER DOWN CHARACTERISTICS 
S control mode 



Vcc 



- 4.5V 



tsu(PD) 



4.5V- 



trec(PD)j 



2.2V- 



2.2V 



S ^ Vcc - 0.2V 
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DESCRIPTION 

The M5M51008AP,FP.VP.RV are a 1048576- bit CMOS 
static RAM organized as 131072 word by 8- bit which are 
fabricated using high-performance triple polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high density and low power static RAM. 

They are low stand-by current and low operation current 
and ideal for the battery back-up application. 

The M5M51008AVP, RV are packaged in a 32-pin thin 
small outline package which is a high reliability and high 
density surface mount device (SMD). Two types of devices 
are available. M5M51008AVP (normal lead vend type 
package). M5M51008ARV (reverse lead vend type package). 
Using both types of devices, it becomes very easy to design 
a printed circuit board. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M51008AP, 
FP,VP,RV-55L 


55ns 


40mA 
(1MHz) 


100 U A 
(Vcc = 5.5V) 


M5M51008AP, 
FP.VP,RV-55LL 


55ns 


20 ^ A 
(Vcc = 5.5V) 

0.3 ^ A 
(Vcc = 3.0V. 
typ) 



• Single + 5V power supply 

• Low stand-by current 0.3 |i A (typ.) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by ^,S2 

• Data hold on + 2V power supply 

• Three- state outputs : OR- tie capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Package M5M51008AP ••32pin 600mil DIP 

M5M51008AFP 32pin 525mil SOP 

M5M51008AVP.RV--32pin 8 x 20mm' TSOP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 






NO 


[lO 


^^ 


U Vcc(5V) 




[Aie 


->F 






lll*-Al 5 ADDRESS INPUT 




A14 


-[I 






30l^q, CHIP SELECT 
£21*-S2 INPUT2 




A12 


-Li 






29l<— W WRITE CONTROL 
^ ^ INPUT 




A7 


-^ 






i]^Al3j 




A6 


-H 




W 


13'*— A8 ADDRESS 


ADDRESS 
INPUTS 


< A5 


->[I 




^ 


26]^A9 [INPUTS 




A4 


_|8 






lU^^-All 




A3 


-E 




> 


571^_?^ OUTPUT 
24]<-0E ENABLE INPUT 




A2 


->^ 




23]<i— AlO ADDRESS INPUT 




Al 


->[TT 




•n 

■0 


22l*_q7 CHIP SELECT 
^■*-^^ INPUTl 




[ao 


->^ 






2}}*->DCl8 




DATA 


[DQl 


-«-».[T3 






20\<^DCl7 


DATA 


INPUTS/ 


<no? 


^*->[T4 






§<^DQ6> INPUTS/ 1 


OUTPUTS 


lDQ3 






T8].i-»-DQ5 


OUTPUTS 


(OV) GND 


m 






T7].»-*DQ4J 




Outline 


32P4(P) 






")^ 


32P2M-A(FP) 


All -> 


T 




(C 


\^ iV 


32]*- OE 


A9 — ► 


2 








31 ^*— AlO 


A8 — ► 


3 








30-*— Si 


A13 -> 


4 








29 <-> DQ8 


w -^ 


5 








28|^«-^ DQ7 


S2 -> 


6 








27 ««-► 1X16 


Al5 -> 


7 








26 -^ DQ5 


Vcc 


8 








25 ^t-*- DQ4 


NO 

Al6 — ► 


iiO 




M5M51008AVP 


24] GND 
23]<H^ DQ3 


Al4 — ► 


11 








22 -•-> D02 


Al2 — > 


12 








21 -t-*^ DQl 


A7 -> 


13 








20 ^*— AO 


A6 -^ 


14 








19 M— Al 


A5 -^ 


15 








18 ♦- A2 


A4 — ► 


16 




"»"> 


^^ 


1 7 ^•— A3 




cc 


u 




Outline 


32P3H-E 


A4 — ► 


16 






u 


17 


<-A3 


A5 -> 


15 








18 


^^A2 


A6 — ► 


di 








19 


-^Al 


A7 — > 


13 








20 


*-A0 


Al2-«- 


1_2 








21 


^DQl 


Al4-> 


11 








22 


^DQ2 


A16— ► 


10 








23 


<-*-DQ3 


NC 


9 








24 


GND 


Vcc 


8 




M5M51008ARV 


25 


^-^ DQ4 


A15-* 


7 








26 


^^^DQ5 


S2 -^ 


6 








27 


<->DQ6 


W — ► 


5 








28 


^^DQ7 


A13— ► 


4 








29 


^»->DQ8 


A8 — ► 


3 








30 


^ST 


A9 -> 


2 








31 


^«— AlO 


All -^ 


1 


O 




)) 


32 


^OE 






<.<> 




Outline 


32P3H-F 

NC : NO CONNECTION 
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M5M51 008AP^FP,VP,RV-55Lr55LL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



FUNCTION 

The operation mode of the M5M51008AP, FP. VP, RV are 
determined by a combination of the device control inputs 
ST. $2, W and OE. Each mode is summarized in the function 
table, __ 

A write cycle is executed whenever the low level W 
overlaps with the low level Si and the high level S2. The 
address must be set up before the write cycle and must 
be stable during the entire cycle. The data is latched into 
a cell on the trailing edge of W, S7 or S2, whichever occurs 
first, requiring the set-up and hold time relative to these 
edge to be maintained. The output enable input DE directly 
controls the output stage. Setting the OE at a high level, the 
output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle is eliminated. 

A read cycle is executed by setting W at a high level and 
DE at a low level while Si and S2 are in an active state (Si 
= L. S2 = H) 



When setting Si at a high level or S2 at a low level, the 
chip are in a non- selectable mode in which both reading 
and writing are disabled. In this mode, the output stage is 
in a high- impedance state, allowing OR-tie with other chips 
and memory expansion by ^ and S2. The power supply 
current is reduced as low as the stand-by current which 
is specified as Iocs or Icc4, and th6 memory data can be 
held at + 2V power supply, enabling battery back-up operation 
during power failure or power- down operation in the non- 
selected mode. 



It 


S2 


W 


W 


Mode 


DQ 


Ice 


X 


L 


X 


X 


Non selection 


High- impedance 


Stand-by 


H 


X 


X 


X 


Non selection 


High- impedance 


Stand-by 


L 


H 


L 


X 


Write 


Din 


Active 


L 


H 


H 


L 


Read 


Dout 


Active 


L 


H 


H 


H 




High-impedance 


Active 



BLOCK DIAGRAM 



ADDRESS INPUTS^ 



WRITE CONTROL INPUT W 
CHIP SELECT INPUT 1 ST 
CHIP SELECT INPUT 2 S2 

OUTPUT ENABLE qE 
INPUT 




VCC(5V) 
S)GND(OV) 



^ Pin numbers inside dotted line show those of TSOP. 
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1048576-BIT(1 31 072-WORD BY8-BIT)CM0S STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-03*--7 


V 


Vi 


Input voltage 


-0.3* --Vcc + 0.3 


V 


Vo 


Output voltage 


O-Vcc 


V 


Pd 


Power dissipation 


Ta = 25*C 


700 


mW 


Topr 


Operating temperature 




0-70 


V 


Tstg 


Storage temperature 




-65-150 


V 



* -3.0V In case of AC (Pulse widths 30ns) 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70 ^C. Vcc = 5V ± 1 %, unless otherwise noted ) 



Symbol 


Parameter 






Limits 


Unit 




Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0. 3 


V 


ViL 


Low- level input voltage 




-0.3* 




0.8 


V 


VOH 


High-level output voltage 


loH = - 1 mA 


2.4 






V 


loH = - 0.1mA 


Vcc-0. 5 






Vol 


Low- level output voltage 


loL = 2mA 






0.4 


V 


li 


Input leakage current 


Vi = 0-Vcc 






± 1 


[xA 


lo 


Output leakage "current 


S7 = ViH or S2 = ViL or 
^ = ViH. Vi/o = 0-Vcc 






± 1 


nA 


Icci 


Active supply current 
(AC. MOS level) 


^ ^ 0.2V. S2^ Vcc -0.2V 
Other inputs^ 0.2V or 
^ Vcc - 0.2V 
Output- open (duty 100%) 


Min 
cycle 




47 


85 


mA 


1MHz 




22 


35 


ICC2 


Active supply current 
(AC.TTL level) 


^=VlL.S2 = VlH, 

Other inputs = Vih or Vil 
Output- open (duty 100%) 


Min 
cycle 




50 


90 


mA 


1 MHz 




25 


40 


ICC3 


Stand-by current 


1) S2^0.2V, 

other inputs = 0— Vcc 

2) Si ^ Vcc - 0.2V. 
S2 ^ Vcc - 0.2V. 
other inputs = 0— Vcc 


-55L 






100 


\iA 


-55LL 




1.0 


20 


ICC4 


Stand-by current 


Si=ViH or S2=ViL. other inputs=0— Vcc 






3 


mA 



* - 3.0V in case of AC (Pulse width ^ 30ns) 



CAPACITANCE (Ta = 0-70 ''C. Vcc = 5V ± 1 %. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND. Vi = 25mVrms. f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND. Vo = 25mVrms. f = 1 MHz 






8 


pF 



Note 1 : Direction for current flowing into an IC is positive (no mark). 
2 : Typical value is Vcc = 5V.Ta = 25*t. 
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Vcc 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-70 "C, Vcc = 5V ± 10%. unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 

Input pulse level" •••••••• --Vih = 3.0V, Vil = O.OV 

Input rise and fall time • 5ns 

Reference level ••••• Voh = Vol = 1.5V 

Output loads ••••Fig.1.CL = 30pF 

Cl- 5pF(for ten.tdis) DQO 

Transition is measured ± 500mV from steady 

state voltage, (for ten, tdis) 



:i.8kQ 



990 Q i 



Cl 

(including scope and JIG) 



77T 
Fig.1 Output load 



(2) READ CYCLE 










Symbol 


Parameter 


Limits 


Unit 


Min 


Typ 


Max 


tCR 


Read cycle time 


55 






ns 


ta(A) 


Address access time 






55 


ns 


ta(S1) 


Chip select 1 access time 






55 


ns 


ta(S2) 


Chip select 2 access time 






55 


ns 


ta(OE) 


Output enable access time 






30 


ns 


tdis(SI) 


Output disable time after §7 high 






20 


ns 


tdis(S2) 


Output disable time after S2 low 






20 


ns 


tdis(OE) 


Output disable time after OE high 






20 


ns 


ten(SI) 


Output enable time after Si low 


5 






ns 


ten (82) 


Output enable time after S2 high 


5 






ns 


ten(OE) 


Output enable time after OE low 


5 






ns 


tv(A) 


Data valid time after address 


5 






ns 


(3) WRITE CYCLE 


Symbol 


Parameter 


Limits 


Unit 


Min 


Typ 


Max 


tow 


Write cycle time 


55 






ns 


tw(W) 


Write pulse width 


45 






ns 


tsu(A) 


Address set up time 









ns 


tsu(A-WH) 


Address set up time with respect to W high 


50 






ns 


tsu(SI) 


Chip select 1 set up time 


50 






ns 


tsu(S2) 


Chip select 2 set up time 


50 






ns 


tsu(D) 


Data set up time 


25 






ns 


th(D) 


Data hold time 









ns 


trec(W) 


Write recovery time 









ns 


tdis(W) 


Output disable time from W low 






20 


ns 


tdis(OE) 


Output disable time form OE high 






20 


ns 


ten(W) 


Output enable time from W high 


5 






ns 


ten(OE) 


Output enable time from OE low 


5 , 






ns 
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(4) TIMING DIAGRAMS 
Read cycle 



Ao~Ai6 



S2 



ST 



m 



DQi~DQ8 
(Dout) 



tCR 




W= "H"level 



Write cycle 

(W control mode) 



Ao~Ai6 



S2 



S7 



OE 



W 



DQi~DQ8 
(Din) 



DQi-DQs 
(Dout) 



tew 




A 
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Write cycle (Si control mode) 



Ao'^Aie 



S2 



S7 



w 




tew 



DQi~DQ8 
(Din) 



tsu(SI) 




(Note 4) 



I 



tsu(D) 



trec(W) 



/ 



th(D) 



DATA IN STABLE 



} 



Write cycle (S2 control mode) 



Ao~Ai6 



$2 



Si 



W 



DQi~DQ8 
(Din) 



)C 



tsu(A) 



/ 



(Note 5) 



tew 



tsu(S2) 



X 



V 



(Note 4) 



tsu(D) 



trec(W) 



th(D) 



DATA IN STABLE 



} 



Note 3 : Hatching indicates the state is "don't care". 

4 : Writing is executed while S2 high overlaps ST and W low. 

5 : When the falling edge of W is simultaneously or prior to the falling edge of ST or rising edge of 82, the outputs 

are maintained in the high impedance state. 

6 : Don't apply inverted phase signal externally when DQ pin is output mode. 
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POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 °C. unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 




Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


ViilST) 


Chip select input 57 


2.2 V ^ Vcc (PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC(PD) 




Vl(S2) 


Chip select input $2 


4.5V ^ Vcc (PD) 






0.8 


V 


Vcc(PD)<4.5 






0.2 


ICC(PD) 


Power down supply current 


Vcc = 3V 

1) S2^0.2V. 

other inputs = 0~3V 

2) ^^ Vcc -0.2V. 
S2^ Vcc -0.2V. 
other inputs = 0~3V 


-55L 






50 


liA 


-55LL 




0.3 


10 

(Note 7) 



Note 7 : Icc (PD) = 1 u A in case of Ta = 25*0 



(2) TIMING REQUIREMENTS (Ta = 0-70^. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
si control mode 



Vcc 



^ 



4.5V 



2.2V j^ 



tsu(PD) 



Si ^ Vcc - 0.2V 



4.5V- 



trec(PD) 



■2.2V 



S2 control mode 

Vcc 



4.5V 



S2 



tsu(PD) 



\0.2V 



S2 ^ 0.2V 



k5V-f 



trec(PD) 



0.2V- 
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-1 2Lr70LL,-85LL,-1 0LL,-1 2LL 
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DESCRIPTION 

The M5M51008AP.FP.VP.RV are a 1048576- bit CMOS 
static RAM organized as 131072 word by 8-bit which are 
fabricated using high-performance triple polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high density and low power static RAM. 

They are low stand-by current and low operation current 
and ideal for the battery back-up application. 

The M5M51008AVP. RV are packaged in a 32- pin thin 
small outline package which is a high reliability and high 
density surface mount device (SMD). Two types of devices 
are available. M5M51008AVP (normal lead vend type 
package), M5M51008ARV( reverse lead vend type package). 
Using both types of devices, it becomes very easy to design 
a printed circut board. 

FEATURES 



Type name 


Access 
time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M51008AP,FP.VP.RV-70L 
M5M51008AP,FP.VP.RV-85L 
M5M51008AP.FP,VP.RV-10L 
M5M51008AP.FP.VP.RV-12L 


70ns 

85ns 

100ns 

120ns 


15mA 
(1MHz) 


100 li A 
(Vcc = 5.5V) 


M5M51008AP.FP.VP.RV-70LL 
M5M51008AP,FP.VP.RV-85LL 
M5M51008AP.FP,VP.RV-10LL 
M5M51008AP.FP.VP,RV-12LL 


70ns 

85ns 

100ns 

120ns 


20 ^ A 
(Vcc = 5.5V) 

0.3 ^ A 
(Vcc = 3.0V. 
typ) 



• Single + 5V power supply 

• Low stand-by current 0.3 u A (typ.) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by Si,S2 

• Data hold on + 2v power supply 

• Threee- state outputs : OR- tie capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Package M5M51008AP 32 pin 600mil DIP 

M5M51008AFP -32 pin 525 mil SOP 

M5M51008AVP. RV 32pin 8 x 20mm' TSOP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 








NC 
■A16 

A14 
A12 
A7 


4° 


m vcc(5v) 

3T]<^A15 ADDRESS INPUT 
30l<^<:,CHIP SELECT 

29|^W WRITE CONTROL 
=d INPUT 
U^AlS] 


ADDRESS 
INPUTS 


A6 
A5 
A4 
A3 
A2 
Al 
.AO 


-E 
-E 
-E 
-E 

->|To 


■D 


l7l<.-A8 
26|^A9 
H^AII^ 
24]^0E 

2T]*-*DQ8 


ADDRESS 
INPUTS 

OUTPUT 

ENABLE INPUT 
ADDRESS INPUT 

CHIP SELECT 
INPUT 1 


DATA 
INPUTS/ ' 
OUTPUTS 


[DQl 
<^DQ2 
IDQ3 


^»->[l3 
-<->[l4 

<-«.[r5 




ll*^DQ6>INPUTS/ 


(OV)GNC 


) [ii 




r7]^^DQ4. 




Outline 32P4(P) 

32P2M-A(FP) 






-k-i ^^ 




All -«► 


1 




C(' V^ u' 


32 


^OE 


A9 — ► 


2 






31 


<— AlO 


A8 -> 


3 






30 


<H-ST 


A13 -♦ 
w — ► 


4_ 






29 
28 


-^ DQ8 
-^ DQ7 


S2 -> 


6 






27 


♦-> DQ6 


A15 -► 


7 






26 


<-* DQ5 


Vcc 
NC 

A16 -> 






M5M51008AVP 


25 
24 
23 


*-* DQ4 

GND 
^ DQ3 


A14 —*- 
Al2 — ► 


11 

?2 






22 

21 


^ DQ2 
^ DQl 


A7 -> 


13 






20 


*- AO 


A6 -> 
A5 -> 


14 
15 






19 
18 


<- Al 
^ A2 


A4 -> 


16 




^^ ^^ 


17 


<- A3 






Cc u 


1 




Outline 32P3H-E 






^i 




A4 -> 


16 




(.^ 


17 


*-A3 


A5 -> 
A6 -> 


15 
?4 






18 
19 


*-A2 
^^Al 


A7 — ► 


13 






20 


^»-A0 


A12— *► 

A14— ► 


]2 






21 
22 


^^-DQl 
-^DQ2 


A16-^ 
NC 
Vcc 
A15— ► 


T 




M5M51008ARV 


23 
26 


^D03 

GND 

^^DQ4 

-♦-^DQs 


S2 — 


6 






27 


-♦-^DQe 


w — ► 


5 






28 


^DQ7 


A13— ► 


4 






29 


^DQ8 


A8 -«► 


3 






30 


^ST 


A9 -> 

All -^ 


2_ 

T 


O 


55 


32 
32 


*-AlO 
^OE 






U 


1 




Outline 32P3H-F 

NC : NO CONNECTION 
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FUNCTION 

The operation mode of the M5M51008AP, FP, VP, RV are 
determined by a combination of the device control inputs 
^, $2, W and C€. Each mode is summarized in the function 
table. 

A write cycle is executed whenever the low level W over- 
laps with the low level ^ and the high level S2. The address 
must be set up before the write cycle and must be stable 
during the entire cycle. The data is latched into a cell on 
the trailing edge of W,^ or S2, whichever occurs first, 
requiring the set-up and hold time relative to these edge 
to be maintained. The output enable input UE directly controls 
the output stage. Setting the ^ at a high level, the output 
stage is in a high- impedance state, and the data bus 
contention problem in the write cycle is eliminated. 

A read cycle is executed by setting W at a high level and 
OE at a low level while ^ and S2 are in an active state (^ 
= L,S2 = H). 



When setting ^ at a high level or S2 at a low level, the 
chips are in a non- selectable mode in which both reading 
and writing are disabled. In this mode, the output state is 
in a high- impedance state, allowing OR-tie with other chips 
and memory expansion by ^ and S2. The power supply 
current is reduced as low as the stand-by current which 
is specified as Icc3 or Icc4, and the memory data can be held 
at + 2V power supply, enabling battery back-up operation 
during power failure or power- down operation in the non- 
selected mode. 

FUNCTION TABLE 



ir 


S2 


W^ 


OE 


Mode 


DQ 


Ice 


X 


L 


X 


X 


Non selection 


High- impedance 


Stand-by 


H 


X 


X 


X 


Non selection 


High- impedance 


Stand-by 


L 


H 


L 


X 


Write 


Din 


Active 


L 


H 


H 


L 


Read 


Dout 


Active 


L 


H 


H 


H 




High- impedance 


Active 



BLOCK DIAGRAM 



ADDRESS INPUTS-^ 



WRITE CONTROL INPUT W 
CHIP SELECT INPUT 1 ^ 
CHIP SELECT INPUT 2S2 

OUTPUT ENABLE OE' 
INPUT 




^VCC(5V) 
6)GND(0V) 



^ Pin numbers inside dotted line show those of TSOP. 
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ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-O-S-^-T 


V 


Vi 


Input voltage 


- 0.3*~Vcc + 0.3 


V 


Vo 


Output voltage 


0~Vcc 


V 


Pd 


Power dissipation 


Ta = 25t; 


700 


mW 


Topr 


Operating temperature 




0-70 


V 


Tstg 


Storage temperature 




-65-150 


V 



-3.0V incase of AC (Pulse width ^50ns) 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70 *€. Vcc = 5V ± 10%. unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 




Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0. 3 


V 


ViL 


Low- level input voltage 




-0.3* 




0.8 


V 


VOH 


High-level output voltage 


loH = - 1 mA 


2.4 






V 


loH = - 0.1mA 


Vcc-0. 5 






Vol 


Low- level output voltage 


loL = 2mA 






0.4 


V 


h 


Intput leakage current 


Vi = 0-Vcc 






± 1 


HA 


lo 


Output leakage current 


^ = ViH or S2 = ViL or 
^ = ViH.Vi/o = 0-Vcc 






±1 


UA 


Icci 


Active supply current 
(AC.MOS level) 


Si ^ 0.2V. S2 ^ Vcc - 0.2V 
Other inputs ^ 0.2V or ^ Vcc 
-0.2V Output- open 
(duty 100%) 


Min 
cycle 




38 


70 


mA 


1MHz 




5 


15 


ICC2 


Active supply current 
(AC.TTL level) 


^=VlL,S2 = VlH. 

Other inputs = Vih or Vil 
Output- open (duty 100%) 


Min 
cycle 




40 


70 


mA 


1MHz 




7 


15 


ICC3 


Stand-by current 


1) S2^0.2V. 

other inputs = 0— Vcc 

2) Si ^ Vcc - 0.2V. 
S2^ Vcc -0.2V. 
Other inputs = 0~Vcc 


-L 






100 


nA 


-LL 




1.0 


20 


ICC4 


Stand-by current 


ST = ViH or S2 = ViL Other inputs = 0-Vcc 






3 


mA 



* -3.0V incase of AC (Pulse width ^ 50ns) 



CAPACITANCE (Ta = 0-70^0. Vcc = 5V ± 1 %. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND. Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND. Vo = 25mVrms. f = 1 MHz 






8 


PF 



Note 1 
2 



; Direction for current flowing into an IC is positive (no mark) 
; Typical value is Vcc = 5V,Ta = 25 °C 



2-50 



Jk MITSUBISHI 
jrm ELECTRIC 



MITSUBISHI LSIs 

M5M51008AP,FP,VP,RV-70Lr85Lr10L, 
-1 2Lr70LU-85LL,-1 OLL,-! 2LL 

1048576-BIT(131072-WORD BY8-BIT)CM0S STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-70 *Cs Vcc = 5V ± 1 %. unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 

Input pulse level Vih = 2.4V. Vil = 0.6V 

Input n'se and fall time • 5ns 

Reference level- Voh = Vol=1.5V DQ O r 

Transition is measured ± 500mV from steady < 

state voltage, (for ten. tdis) < 

Output loads Fig. I.Cl = 100pF(P, FP. VP, RV-85L.-10L, -12L. '" 

-85LL.-10LL.-12LL) 
Cl = 30pF ( P. FP. VP. RV- 70L. - TOLL) Fig. 1 

Cl = 5pF(for ten. tdis) 



>-Vcc 



:i.8kQ 



990 Q dp 



Cl 
/Including 



^^ scope and JIG/ 
Output load 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51008AP,FP.VP. 
RV-70L.-70LL 


M5M51008AP,FP.VP. 
RV-85U-85LL 


M5M51008AP.FP.VP. 
RV-10L,-10LL 


M5M51008AP.FP.VP. 
RV-12U-12LL 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


70 




85 




100 




120 




ns 


ta(A) 


Address access time 




70 




85 




100 




120 


ns 


ta(S1) 


Chip select 1 access time 




70 




85 




100 




120 


ns 


ta(S2) 


Chip select 2 access time 




70 




85 




100 




120 


ns 


ta(OE) 


Output enable access time 




35 




45 




50 




60 


ns 


tdis (SI) 


Output disable time after Si high 




25 




30 




35 




40 


ns 


tdis(S2) 


Output disable time after S2 low 




25 




30 




35 




40 


ns 


tdis(OE) 


Output disable time after OE high 




25 




30 




35 




40 


ns 


ten(SI) 


Output enable time after ^ low 


10 




10 




10 




10 




ns 


ten (32) 


Output enable time after S2 high 


10 




10 




10 




10 




ns 


ten(OE) 


Output enable time after OE low 


5 




5 




5 




5 




ns 


tv(A) 


Data valid time after address 


10 




10 




10 




10 




ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51008AP,FP.VP, 
RV-70L, -TOLL 


M5M51008AP.FP,VP, 
RV-85U -85LL 


M5M51008AP.FP,VP. 
RV-10L,-10LL 


M5M51008AP,FP,VP. 
RV-12L.-12LL 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


70 




85 




100 




120 




ns 


tw(W) 


Write pulse width 


55 




65 




75 




85 




ns 


tsu(A) 


Address set up time 






















ns 


tsu(A-WH) 


Address set up time with respect to W high 


65 




75 




85 




100 




ns 


tsu(SI) 


Chip select 1 set up time 


65 




75 




85 




100 




ns 


tsu(S2) 


Chip select 2 set up time 


65 




75 




85 




100 




ns 


tsu(D) 


Data set up time 


30 




35 




40 




45 




ns 


th(D) 


Data hold time 






















ns 


trec(W) 


Write recovery time 






















ns 


tdis(W) 


Output disable time from W low 




25 




30 




35 




40 


ns 


tdis(OE) 


Output disable time from OE high 




25 




30 




35 




40 


ns 


ten(W) 


Output enable time from W high 


5 




5 




5 




5 




ns 


ten(OE) 


Output enable time from OE low 


5 




5 




5 




5 




ns 
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(4) TIMING DIAGRAMS 
Read cycle 



Ao~Ai6 



S2 



ST 



UE 



DQi~DQ8 
(Dout) 



tCR 




W= "H'ievel 



Write cycle (W control mode) 



tew 



Ao~Ai6 



S2 



Si 



OE 



W 



DQi~DQ8 
(Din) 



DQi~DQ8 
(Dout) 
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Write cycle (Si control mode) 



Ao~Ai6 



S2 



ST 



w 




tew 



DQi~DQ8 
(Din) 



tsu(SI) 




(Note 4) 



tsu(D) 



trec(W) 



/ 



th(D) 



V 



DATA IN STABLE 



} 



Write cycle (S2 control mode) 



Ao~Ai6 



S2 



W 



DQi~DQ8 
(Din) 



X 



tew 



)C 



f 



tsu(A) 



(Note 5) 



\ 



tsu(S2) 



(Note 4) 



tsu(D) 



trec(W) 



th(D) 



t 



DATA IN STABLE 



) 



Note 3 : Hatching indicates the state is "don't care". 

4 : Writing is executed while 32 high overlaps ST and W low. 

5 : When the tailing edge of W is simultaneously or prior to the falling edge of Si or rising edge of S2, the outputs are 

maintained in the high impedance state. 

6 : Don't apply inverted phase signal externally when DQ pin is output mode. 
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1048576-BIT(1 31 072-WORD BY8-BIT)CM0S STATIC RAM 



POWER DOWN CHARACTERISTICS 
ELECTRICAL CHARACTERISTICS (Ta = 



0~70X), unless otherwise noted) 



Symbol 


Parameter 






Limts 


Unit 


Test conditions 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(5T) 


Chip select input ^ 


2.2V ^ Vcc (PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC(PD) 




Vl(S2) 


Chip select input S2 


4.5V ^ Vcc (PD) 






0.8 


V 


Vcc(PD)<4.5V 






0.2 


ICC(PD) 


Power down supply current 


Vcc = 3V 

1) S2^0.2V. 

other inputs = 0'-3V 

2) Si ^ Vcc - 0.2V. 
S2 ^ Vcc - 0.2V. 
other inputs = 0'-3V 


-L 






50 


HA 


-LL 




0.3 


10 

( note 7) 



Note 7: ICC(PD)= 1 u A in case of Ta = 25'C 



TIMING REQUIREMENTS (Ta = 0-70 *C. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



POWER DOWN CHARACTERISTICS 
S7 control mode 



Vcc 



ST 



4.5V 



2.2V J- 



tsu(PD) 



4.5V- 



trec(PD) 



Si ^ Vcc - 0.2V 



-5r 2.2V 



S2 control mode 

Vcc ■ 



S2 



-4.5V 



4.5V -f 



VlH 



tsu(PD) 



\0.2V 



S2 ^ 0.2V 
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M5M51T08AP,FP,VP,RV-55SL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



DESCRIPTION 

The M5M51T08AP.FP,VP,RV are a 1048576- bit CMOS 
static RAM organized as 131072 word by 8- bit which are 
fabricated using high - performance quadruple - polysilicon 
CMOS technology. The use of thin film transistor (TFT) load 
NMOS cells and CMOS periphery result in a high density, 
ultra low power and high reliability static RAM. 

They are low stand-by current and low operation current 
and ideal for the battery back-up application. 

The M5M51T08AP,FP.VP.RV are offered in a 32- pin 
plastic dual-in-line package (DIP). 32-pin plastic small outline 
package (SOP), as well as 32- pin thin small outline package 
(TSOP), providing high board level packing densities. Two 
types of TSOP packages are available. M5M51T08AVP 
(normal lead bend type package), M5M51T08ARV (reverse 
lead bend type package). Using both two types makes it 
easy to design a printed circuit board. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M51T08AP, 
FP,VP,RV-55SL 


55ns 


40mA 
(1MHz) 


lOnA 
(Vcc = 5.5V) 

0.05 \x A 
(Vcc = 3.0V. 
typ) 



• Single + 5V power supply 

• Low stand-by current 0.05 u A (typ.) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by Si, S2 

• Data hold on + 2V power supply 

• Three- state outputs : OR- tie capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Package 

M5M51T08AP 32 pin 600 mil DIP 

M5M51T08AFP ••••• 32 pin 525 mil SOP 

M5M51T08AVP,RV-- 32 pin 8 x 20mm^ TSOP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW] 


1 






NO 


[lO^^ 


H Vcc(5V) 




fAie 


-F 




lll'^AlS ADDRESS INPUTS 




A14 


-E 




^^00 CHIP SELECT 
30|*-S2 INPUT 




A12 
A7 


-E 
-E 




29l^W WRITE CONTROL 
28]-^Al31 




A6 


-E 


3 


27]*-A8 


ADDRESS 


ADDRESS 
INPUTS 


A5 


-E 


i]^A9 


INPUTS 




A4 


-li 




25]*-Al1. 






A3 
A2 


-E 

-.[10 


1 


24l*-0E OUTPUT ENABLE 
=i ^ INPUT 
23|.*-A10 ADDRESS INPUT 




Al 


— El 


■n 


22]^Sr CHIP SELECT 




.AC 


-[H 




2T]^^^DQ8" 


INPUT 


DATA 


DQl 


<-*^ 




20]*-«-Da7 


DATA 


INPUTS/ 
OUTPUTS 


DQ2 

[dQ3 






^^OQS INPUTS/3 


(OV)GND 


El 




Ijii^DQA} 




OutI 


ne 32P4(P) 






32P2M-A(FP) 






^^ « 




All -*► 


1 




« \y tc 


32 


^m 


A9 — ► 


2 






31 


<— AlO 


A8 — ► 


3 






30 


^ST 


A13 -> 


4 






29 


^ DQ8 


w -> 


5 






28 


-^ DQ7 


S2 -•► 


6 






27 


-^ DQ6 


A15 — 


7 






26 


-^ DQ5 


VCC 


8 






2^ 


<->- DQ4 


NC 


9 




M5M51T08AVP 


24 


GND 


A16 — 


10 






23 


-t-*^ DQ3 


A14 -* 


11 






22 


<-* DQ2 


A12 -*► 


12 






21 


-•-► DQl 


A7 -> 


13 






20 


<— AO 


A6 -> 


14 






19 


't— Al 


A5 -* 


15 






18 


<i— A2 


A4 — ► 


16 




>^ ^^ 


17 


^*— A3 






or (( 








Outline 32P3H-E 




A4 — ► 


^ 




a 


17 <^A3 


A5 -♦ 


15 






18 ^^A2 


A6 -^ 


14 






19^A1 


A7 — ► 


13 






20 ^H-AO 


A12-*- 


12 






21^ DQl 


Al4— ► 


11 






22 ^.->DQ2 


A16-* 


10 






23 ^DQ3 


NC 


9 






24 GND 


VCC 


8 




M5M51T08ARV 


25 ^H^DQ4 


A15-*- 


7 






26 ♦-♦►DOS 


S2 —► 


6 






27 ^ DQ6 


W -* 


5 






28^DQ7 


A13 — 
A8 -> 


4 
T 






29|-^-^DQ8 
30|<^— sT 


A9 -> 


2_ 







31 -«— AIO 


All -*► 


1 


)) 


3|*-0E 






Outline 32P3H-F 






NC : NO CONNECTION 
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M5M51T08AP,FP,VP,RV-55SL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



FUNCTION 

The operation mode of the M5M51T08A serieas are 
determined by a combination of the device control inputs 
ST, S2, W and OE. Each mode is summarized in the function 
table. __ 

A write cycle is executed whenever the low level W 
overlaps with the low level Si and the high level S2. The 
address must be set-up before the write cycle and must 
be stable during the entire cycle. The data is latched into 
a cell on the trailing edge of W, Si or S2, whichever occurs 
first, requiring the set-up and hold time relative to these 
edge to be maintained. The output enable input OE directly 
controls the output stage. Setting the UE at a high level, the 
output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle is eliminated. 

A read cycle is executed by setting W at a high level and 
OE at a low level while Si and S2 are in an active state (Si 
= L, S2 = H) 



When setting ^ at a high level or S2 at a low level, the 
chip are in a non- selectable mode in which both reading 
and writing are disabled. In this mode, the output stage is 
in a high- impedance state, allowing OR- tie with other chips 
and memory expansion by ^ and S2. The power supply 
current is reduced as low as the standty current which is 
specified as Ices or Icc4, and the memory data can be held 
at + 2V power supply, enabling battery back-up operation 
during power failure or power- down operation in the non- 
aelected mode. 



FUNCTION TABLE 



ST 


S2 


W 


OE 


Mode 


DO 


Ice 


X 


L 


X 


X 


Non selection 


High- impedance 


Stand-by 


H 


X 


X 


X 


Non selection 


High- impedance 


Stand-by 


L 


H 


L 


X 


Write 


Din 


Active 


L 


H 


H 


L 


Read 


Dout 


Active 


L 


H 


H 


H 




High- impedance 


Active 



BLOCK DIAGRAM 




WRITE CONTROL 

INPUT,^ 

CHIP SELECT INPUTI32 

OUTPUT ENABLE qe 
INPUT 



2)VCC(5V) 
I6)GND(0V) 



•X* Pin numbers inside dotted line show those of TSOP. 
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M5M51T08AP,FP,VP,RV-55SL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-0.3*~7 


V 


Vi 


Input voltage 


- 0.3*~Vcc + 0.3 


V 


Vo 


Output voltage 


0~Vcc 


V 


Pd 


Power dissipation 


Ta = 25'X: 


700 


mW 


Topr 


Operating temperature 




0-70 


V 


Tstg 


Storage temperature 




-65-150 


V 



■ 3.0V in case of AC (Pulse width ^ 30ns) 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70 T^. Vcc = 5V ± 1 %. unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


1 est conatiions 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0. 3 


V 


ViL 


Low- level input voltage 




-0.3* 




0.8 


V 


VOHI 


High- level output voltage 1 


loH = - 1 mA 


2.4 






V 


V0H2 


High-level output voltage 2 


loH = - 0.1mA 


Vcc-0. 5 






V 


Vol 


Low- level output voltage 


loL = 2mA 






0.4 


V 


h 


Input current 


Vi = 0~Vcc 






± 1 


uA 


lo 


Output current in off- state 


ST=ViH or S2 = ViL or 
OE = ViH, Vi/o = 0~Vcc 






± 1 


^A 


lcci 


Active supply current 
(AC. MOS level) 


^ ^ 0.2. S2^ Vcc -0.2V 
other inputs^ 0.2V 
or ^ Vcc - 0.2V 
Output- open (duty 100%) 


Min cycle 




47 


85 


mA 


1MHz 




22 


35 


ICC2 


Active supply current 
(AC. TTL level) 


^ = ViL. S2 = VlH. 

other inputs = Vil or Vih 
Output-open (duty 100%) 


Min cycle 




50 


90 


mA 


1MHz 




25 


40 


ICC3 


Stand-by current 


1) S2^0.2V, other inputs = 0~ Vcc 

2) Si ^ Vcc - 0.2V. 
S2 ^ Vcc - 0.2V. 
other inputs = 0~Vcc 






10 


liA 


ICC4 


Stand-by current 


ST=ViH or S2 = ViL. 
other inputs = 0~Vcc 






3 


mA 



* - 3.0V in case of AC (Pulse width ^ 30ns) 



CAPACITANCE (Ta = 0-70 °C. Vcc = 5V ± 1 %. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND. Vi = 25mVrms. f = 1 MHz 






6 


pF 


Co 


Output capacitance 


Vo = GND. Vo = 25mVrms, f = 1 MHz 






8 


PF 



Note 1. Direction for current flowing into an 
2. Typical value Vcc = 5V,Ta = as^C. 



IC is positive (no mark). 
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M5M51T08AP,FP,VP,RV-55SL 



1048576-BIT(1 31 072-WORD BY8-BIT)CM0S STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-70 *'C.Vcc = 5V± 10%. unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 

Input pulse level Vih = 3.0V, Vil = OV 

Input rise and fall time • 5ns 

Reference level • Voh = Vol = 1.5V 

Output loads • Fig.l. Cl = 30pF 

Cl = 5pF (for ten, tdis) 

Transition is measured ± 500mV from steady 
state voltage, (for ten, tdis) 



Vcc 



DQO- 



:i.8kQ 



990 Q i 



Cl 

(including 
7tT scope and JIG) 



Fig.l Output load 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


Min 


Typ 


Max 


tCR 


Read cycle time 


55 






ns 


ta(A) 


Address access time 






55 


ns 


ta(S1) 


Chip select 1 access time 






55 


ns 


ta(S2) 


Chip select 2 access time 






55 


ns 


ta(OE) 


Output enable access time 






30 


ns 


tdis (31) 


Output disable time after Si high 




. 


20 


ns 


tdis(S2) 


Output disable time after S2 low 






20 


ns 


tdis(OE) 


Output disable time after OE high 






20 


ns 


ten(SI) 


Output enable time after Si low 


5 






ns 


ten (82) 


Output enable tiem after S2 high 


5 






ns 


ten(OE) 


Output enable time after OE low 


5 






ns 


tv(A) 


Data valid time after address 


5 






ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


Min 


Typ 


Max 


tew 


Write cycle time 


55 






ns 


tw(W) 


Write pulse width 


45 






ns 


tsu(A) 


Address set up time 









ns 


tsu(A-WH) 


Address set up time with respect to W 


50 






ns 


tsu(SI) 


Chip select 1 set up time 


50 






ns 


tsu(S2) 


Chip select 2 set up time 


50 






ns 


tsu(D) 


Data set up time 


25 






ns 


th(D) 


Data hold time 









ns 


trec(W) 


Write recovery time 









ns 


tdis(W) 


Output disable time from W low 






20 


ns 


tdis(OE) 


Output disable time from OE high 






20 


ns 


ten(W) 


Output enable time from W high 


5 






ns 


ten(OE) 


Output enable time from OE low 


5 






ns 
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M5M51T08AP,FP,VP,RV-55SL 

1048576-BIT(1 31 072-WORD BY8-BIT)CM0S STATIC RAM 



(4) TIMING DIAGRAMS 
Read cycle 



tCR 



Ao~Ai6 



ST 



S2 



Ue 



DQi-DQs 




W= "H"level 



Write cycle (W control mode) 



tew 



Ao~Ai6 



ST 



S2 



UE 



w 



DQi~DQ8 
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M5M51T08AP,FP,VP,RV-55SL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



Write cycle (Si control mode) 



Ao~Ai6 



S2 



W 




tew 



DQi~DQ8 



tsu(SI) 



(Note 4) 



tsu(D) 



I 



DATA IN STABLE 




Write cycle (82 control mode) 



Ao~Ai6 



S2 



W 



DQi~DQ8 



X 



tsu(A) 



(Note 5) 



tew 



)C 



tsu(S2) 



/ 



(Note 4) / 



tsu(D) 



trec(W) 



\ 



th(D) 



C 



DATA IN STABLE 



} 



Note 3. Hatching indicates the state is "don't care". 

4. Writing is executed while S2 high overlaps Si and W low. 

5. When the falling edge of W is simultaneously or prior to the falling edge of Si or rising edge of S2, the outputs 
are maintained in the high impedance state. 

6. Don't apply inverted phase signal externally when DQ pin is output mode. 
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M5M51T08AP,FP,VP,RV-55SL 

1048576-BIT(1 31 072-WORD BY8-BIT)CM0S STATIC RAM 



POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 'X:, unless otherwise notecJ) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(^) 


Chip select input 57 


2.2V ^ Vcc (PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC(PD) 




Vl(S2) 


Chip select input S2 


4.5V^Vcc(PD) 






0.8 


V 


Vcc(PD)<4.5V 






0.2 


ICC(PD) 


Power down supply current 


Vcc = 3V 

1) S2^0.2V. 

other inputs = 0~3V 

2) Si ^ Vcc -0.2V. 
S2 ^ Vcc - 0.2V. 
other inputs = 0~3V 




0.05 


2 

(Note 7) 


uA 



Note 7. ICC(PD) = 0.2 u A in case of Ta = 25°C 



(2) TIMING REQUIREMENTS (Ta = 0-70 'X:. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
ST control mode 



Vcc 



4.5V 



^ 



tsu(PD) 



4.5V -f 



trec(PD) 



Si ^ Vcc - 0.2V 



2.2V 



S2 control mode 

Vcc — 



VlH 



S2 



-4.5V 



tsu(PD) 



\o.2V 




S2 ^ 0.2V 
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M5M51 T08AP,FP,VP,RV-70SL,-85SL,-1 0SL,-1 2SL 

1 048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



DESCRIPTION 

The M5M51T08AP,FP.VP.RV are a 1048576- bit CMOS 
static RAM organized as 131072 word by 8- bit which are 
fabricated using high-performance quadruple- polysilicon 
CMOS technology. The use of thin film transistor (TFT) load 
NMOS cells and CMOS periphery result in a high density, 
ultra low power and high reliability static RAM. 

They are low standby current and low operation current 
and ideal for the battery back-up application. 

The M5M51T08AVP.RV are offered in a 32- pin plastic 
dual- in- line package ( DIP), 32- pin plastic small outline 
package (SOP), as well as 32- pin thin small outline package 
(TSOP), providing high board level packing densities. Two types 
of TSOP packages are available. M5M51T08AVP (normal lead 
bend type package), M5M51T08ARV(reverce lead bend type 
package). Using both two types makes it easy to design 
a printed circuit board. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M51T08AP.FP.VP,RV-70SL 
M5M51T08AP,FP.VP,RV-85SL 
M5M51T08AP.FP,VP, RV-10SL 
M5M51T08AP.FP.VP, RV-12SL 


70ns 

85ns 

100ns 

120ns 


15mA 
(1MHz) 


lOnA 
(Vcc = 5.5V) 

0.05 \i A 
(Vcc = 3.0V. 
typ) 



• Single + 5V power supply 

• Low stand-by current 0.05 |i A(typ) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by Si.Sz 

• Data hold on + 2V power supply 

• Three- state outputs : OR- tie capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Package 

M5M51T08AP 32 pin 600 mil DIP 

M5M51T08AFP 32 pin 525 mil SOP 

M5M51T08AVP,RV • 32 pin 8 x 20mm' TSOP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 






NC 


[lo 




H Vcc(5V) 




Aie 


^E 






ll]^*— A15 ADDRESS INPUT 




A14 


-E 






qSl^oo CHIP SELECT 
30J<-S2 INPUT 




A12 

A7 


-E 
-E 






29l*-w WRITE CONTROL 
=^ INPUT 
28]^A13] 




A6 


-E 




S 


^^A8 


ADDRESS 


ADDRESS 
INPUTS 


A5 


-E 




01 

i 


26]^ A9 


INPUTS 




A4 


-E 




H 


m^Aii 


OUTPUT 




A3 


^E 




> 


|-5E ENABLE 
23]^.— AlO ADDRESS INPUT 




A2 


— |io 




"0 




Al 


-E 






22l^§T CHIP SELECT 
E^ ^^ INPUT 




.AO 


^E 






!?]-.-> DQ8 




DATA \^' 


<-»[T3 






20|^DQ7 


DATA 


INPUTS/^ DQ2 


«.[u 






19l^DQ6> INPUTS/ 1 


°^"^^^^21dQ3 


^lil 






—J ~' — — 
i8|*-^DQ5 


OUTPUTS 


(OV)GND 


E 






ITJ-^DQ^ 




Outline 


32P4(P) 








32P2M-A(FP) 






•>) 


^^ 




All -> 
A9 -*► 


1 

T 




K 


^<y ^^ 


37 


<^0E 
*- AID 


A8 -* 


_3 








3o|^ ST 


A13 -> 


T 








29]^»-* DQ8 


W — ► 


T 








28 ^^^ DQ7 


S2 -► 


T 








23^«-> DCs 


A15 — ► 


T 








H-^ DQ5 


vcc 


T 








2|^*-> DQ4 


NC 


T 




M5M51T08AVP 


^ GND 


A16 — ► 


To 








^♦H- DQ3 


A14 -> 


~ 








22|-»-^ DQ2 


A12 -* 


H 








^-^ DOl 


A7 — ► 


11 








20|*- AO 


A6 -* 


u 








19 -*— Al 


A5 — > 


fs 








rn-^ A2 


A4 — ► 


?6 




^^ 


^^ 


]]}<— A3 






Outline 


32P3H-E 




A4 — ► 


Ti 






u 


Tt] 


^^A3 


A5 -> 


?5 








18 


^*— A2 


A6 -^ 


M 








Ti 


♦-Al 


A7 — ► 


Ts 








20 


-^AO 


A12— ► 


12 








1 


*-*DOl 


A14— ^ 


11 








<-^DQ2 


Al6-> 


TO 








23 


-•-►003 


NC 


_9 




M5M51T08ARV 


E 


GND 


Vcc 


1 








25 


*^DQ4 


A15— ► 


7 








H 


^DQ5 


S2 — 


I 








27 


^DQ6 


w -^ 


I 








28 


♦^DQ7 


A13— ► 


I 








29 


-^^DOs 


A8 — ► 


T 








30 


^ST 


A9 -> 
All -* 


1 


o 




5) 


31 
32 


♦-A10 






Outline 


32P3H-F 








NC : NO CONNECTION | 
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M5M51T08AP,FP,VP,RV-70SLr85SL,-10SLr12SL 

1 048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



FUNCTION 

The operation mode of the M5M51T08A serieas are 
determined by a combination of the device control inputs 
S1.S2, W and DE. Each mode is summarized in the function 
table. _^ 

A write cycle is executed whenever the low level W 
overlaps with the low level ^ and the high level S2. The 
address must be set-up before the write cycle and must 
be stable during the entire cycle. The data is latched into 
a cell on the trailing edge of W, Si or S2, whichever occurs 
first, requiring the set-up and hold time relative to these 
edge to be maintained. The output enable input DE directly 
controls the output stage. Setting the ^ at a high level, the 
output stage is in a high-impedance state, and the data bus 
contention probim in the write cycle is eliminated. 

FUNCTION TABLE 



A read cycle is executed by setting W at a high level and 
OE at a low level while ^ and S2 are in an active state (Si 
= L.S2 = H) 

When setting 57 at a high level or S2 at a low level, the 
chip are in a non- selectable mode in which both reading 
and writing are disabled. In this mode, the output stage is 
in a high- impedance state, allowing OR- tie with other chips 
and memory expansion by 5T and S2. The power supply 
current is reduced as low as the stand-by current which 
is specified as Icc3 or Icc4, and the memory data can be 
held at + 2V power supply, enabling battery back-up 
operation during power failure or power- down operation in 
the non- selected mode. 



IT 


S2 


"T 


m 


Mode 


DQ 


Ice 


X 


L 


X 


X 


Non selection 


High- impedance 


Stand-by 


H 


X 


X 


X 


Non selection 


High- impedance 


Stand-by 


L 


H 


L 


X 


Write 


Din 


Active 


L 


H 


H 


L 


Read 


DOUT 


Active 


L 


H 


H 


H 




High- impedance 


Active 



BLOCK DIAGRAM 



ADDRESS 
INPUT 



WRITE CONTROL ttt, 
INPUT Wi 

CHIP SELECT INPUTJg^' 

OUTPUT -OE 
ENABLE INPUT 




^VCC(5V) 
T6)GND(0V) 



* Pin numbers inside dotted line show those of TSOP. 
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MITSUBISHI LSIs 

M5M51T08AP,FP,VP,RV-70SL,-85SLr10SLr12SL 



1048576-BIT(1 31 072-WORD BY8-BIT)CM0S STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


- 0.3*~7 


V 


Vi 


Input voltage 


- 0.3*~Vcc + 0.3 


V 


Vo 


Output voltage 


0~Vcc 


V 


Pd 


Power dissipation 


Ta = 25°C 


700 


mW 


Topr 


Operating temperature 




0-70 


V 


Tstg 


Storage temperature 




-65-150 


V 



- 3.0V in case of AC (Pulse width ^ 30ns) 



DC ELECTRICAL CHARACTERISTICS ( Ta = 0-70 °C, Vcc = 5V ± 10%, unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0. 3 


V 


ViL 


Low- level input voltage 




-0.3* 




0.8 


V 


VOHI 


High-level output voltage 1 


loH = - 1 mA 


2.4 






V 


V0H2 


High-level output voltage 2 


loH = - 0.1mA 


Vcc-0. 5 






V 


Vol 


Low- level output voltage 


loL = 2mA 






0.4 


V 


li 


Input current 


Vi = 0-Vcc 






± 1 


uA 


lo 


Output current in off- state 


S7 = ViH or S2 = ViL or 
OE = ViH.Vi/o = 0-Vcc 






± 1 


HA 


Icci 


Active supply current 
(AC.MOS level) 


^ ^ 0.2V. S2^ Vcc -0.2V 
other inputs ^ 0.2V or 
^ Vcc - 0.2V 
Output- open (duty 100%) 


Min cycle 




38 


70 


mA 


1MHz 




5 


15 


ICC2 


Active supply current 
(ACTTL level) 


ST = ViL. S2 = VlH. 

other inputs = Vil or Vih 
Output- open (duty 100%) 


Min cycle 




40 


70 


mA 


1MHz 




7 


15 


ICC3 


Stand-by current 


1 ) S2 ^ 0.2V, other inputs = 0~Vcc 

2) Si ^ Vcc - 0.2V. 
S2 ^ Vcc - 0.2V, 
other inputs = 0~Vcc 






10 


^A 


ICC4 


Stand-by current 


ST = VlH, S2 = Vil, other inputs = 0~Vcc 






3 


mA 



* -3.0V in case of AC (Pulse width ^ 30ns) 



CAPACITANCE (Ta = 0-70 °C, Vcc = 5V ± 1 %, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND, Vi = 25mVrms. f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND, Vo = 25mVrms. f = 1 MHz 






8 


PF 



Note 1. Direction for current flowing into an IC is positive (no mark). 
2. Typical value is Vcc = 5V, Ta = 25 °C. 
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MITSUBISHI LSIs 

M5M51T08AP,FP,VP,RV-70SLr85SLr10SL,-12SL 

1 048576-BIT(1 31 072.WORD BY 8-BIT)CM0S STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-70 U Vcc = 5V ± 1 %. unless otherwise noted) 

(1) MEASUREMENT CONDITIONS Vcc 

Input pulse level Vih = 2.4V. Vil = 0.6V '^ 

Input rise and fall time 5ns 

Reference level Voh = Vol = 1.5V 

Output loads Fig.1.CL=100pF(P,FP.VP.RV-85SL,-10SL.-12SL) 

Cl= 30pF(P.FP.VP.RV-70SL) 

Cl = 5pF(for ten, tdis) 

Transition is measured ± 500mV from steady 777 

state voltage. (for ten, tdis) 



:i.8kQ 



DQO- 



990 Q i 



Cl 

(including 
scope and JIG) 



Fig.1 Output load 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51T08AP,FP.VP. 
RV-70SL 


M5M51T08AP.FP,VP. 
RV-85SL 


M5M51T08AP.FP.VP, 
RV-10SL 


M5M51T08AP.FP,VP. 
RV-12SL 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


70 




85 




100 




120 




ns 


ta(A) 


Address access time 




70 




85 




100 




120 


ns 


ta(S1) 


Chip select 1 access time 




70 




85 




100 




120 


ns 


ta(S2) 


Chip select 2 access time 




70 




85 




100 




120 


ns 


ta(OE) 


Output enable access time 




35 




45 




50 




60 


ns 


tdis (SI) 


Output disable time after Si high 




25 




30 




35 




40 


ns 


tdis(S2) 


Output disable time after S2 low 




25 




30 




35 




40 


ns 


tdis(OE) 


Output disable time after DE high 




25 




30 




35 




40 


ns 


ten (SI) 


Output enable time after Si low 


10 




10 




10 




10 




ns 


ten(S2) 


Output enable time after S2 high 


10 




10 




10 




10 




ns 


ten(OE) 


Output enable time after OE low 


5 




5 




5 




5 




ns 


tv(A) 


Data valid time after address 


10 




10 




10 




10 




ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51T08AP.FP,VP, 
RV-70SL 


M5M51T08AP, FP.VP, 
RV-85SL 


M5M51T08AP,FP,VP, 
RV-IOSL 


M5M51T08AP,FP,VP. 
RV-12SL 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


70 




85 




100 




120 




ns 


tw(W) 


Write pulse width 


55 




65 




75 




85 




ns 


tsu(A) 


Address setup time 






















ns 


tsu(A-WH) 


Address setup time with respect to W 


65 




75 




85 




100 




ns 


tsu(SI) 


Chip select 1 setup time 


65 




75 




85 




100 




ns 


tsu(S2) 


Chip select 2 setup time 


65 




75 




85 




100 




ns 


tsu(D) 


Data setup time 


30 




35 




40 




45 




ns 


th(D) 


Data hold time 






















ns 


trec(W) 


Write recovery time 






















ns 


tdis (W) 


Output disable time from W low 




25 




30 




35 




40 


ns 


tdis(OE) 


Output disable time from OE high 




25 




30 




35 




40 


ns 


ten(W) 


Output enable time from W high 


5 




5 




5 




5 




ns 


ten(OE) 


Output enable time from OE low 


5 




5 




5 




5 




ns 
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M5M51T08AP,FP,VP,RV-70SLr85SL,-10SLr12SL 

1 048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



(4) TIMING DIAGRAMS 
Read cycle 

Ao~Ai6 

S2 



UE 



DQi~DQ8 



tCR 




W= "H"level 



Write cycle (W control mode) 



tew 



Ao~Ai6 



ST 



S2 



OE 



W 



DQi~DQ8 
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M5M51T08AP,FP,VP,RV-70SLr85SLr10SL,-12SL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



Write cycle (Si control mode) 



tew 



Ao~Ai6 



S7 



S2 



w 



DQi~DQ8 




Write cycle (82 control mode) 



Ao~Ai6 



S7 



S2 



w 




DQi~DQ8 



tew 



)C 



tsu(S2) 



(Note 4) 



tsu(D) 



trec(W) 



\ 



th(D) 



I 



DATA IN STABLE 



> 



Note 3. Hatching indicates the state is "don't care". 

4. Writing is executed while S2 high overlaps ST and W low. 

5. When the falling edge of W is simultaneously or prior to the falling edge of Si or rising edge of S2, the outputs 
are maintained in the high impedance state. 

6. Don't apply inverted phase signal externally when DQ pin is output mode. 
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M5M51 T08AP, FP,VP, RV-70SLr85SU-1 OSL,-! 2SL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 ''C. unless otherwise noted) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(^) 


Chip select input ST 


2.2V^Vcc(PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC(PD) 




Vl(S2) 


Chip select input S2 


4.5V^ Vcc(PD) 






0.8 


V 


Vcc(PD)<4.5V 






0.2 


ICC(PD) 


Power down supply current 


Vcc = 3V 

1) S2^0.2V, other inputs = 0~3V 

2) Si ^ Vcc - 0.2V. S2 ^ Vcc - 0.2V, 
other inputs = 0'-3V 




0.05 


2 

(Note 7) 


^A 



Note 7. Ice (PD) =0.2uA in case of Ta = 25''C 



(2) TIMING REQUIREMENTS (Ta = 0-70 °C. unless otherwise noted) 



(3) POWER DOWN CHARACTERISTICS 
ST control mode 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down setup time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



Vcc 



Si 



X 4.5V 



2.2V -.^ 



tsu(PD) 



4.5V 4 



trec(PD) 



Si ^ Vcc -0.2V 



•2.2V 



S2 control mode 

Vcc . 



S2 



■4.5V 



tsu(PD) 



.0.2V 



S2 ^ 0.2V 



4.5V- 



trec(PD) 



0.2V 



t 
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M5M51008BP,FP,VP,RV-55L, -70L, -10L, 

-55LL,-70LLr10LL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



DESCRIPTION 

The M5M51008BP,FP,VP,RV are a 1048576-bit CMOS static 
RAM organized as 131072-word by 8-bit which are fabricated 
using high-performance triple polysilicon CMOS technology. The 
use of resistive load NMOS cells and CMOS periphery result in a 
high density and low power static RAM. 

They are low standby current and low operation current and 
ideal for the battery back-up application. 

The M5M51008BVP,RV are packaged in a 32-pin thin small 
outline package which is a high reliability and high density surface 
mount device (SMD). Two types of devices are available. 
M5M51008BVP (normal lead vend type package), M5M51008BRV 
(reverce lead vend type package). Using both types of devices, it 
becames very easy to design a printed circuit board. 

FEATURES 



Type name 


Access time 
(max) 


Power sup 


ply current 


Active 
(1MHz) 
(max) 


stand-by 

(max) 


M5M51008BP,FP,VP,RV-55L 
M5M51008BP,FP.VP,RV-70L 
M5M51008BP,FP,VP,RV-10L 


55ns 

70ns 

100ns 


15mA 


IOOhA 

(VCC=5.5V) 


M5M51008BP,FP,VP,RV-55LL 
M5M51008BP,FP.VP,RV-70LL 
M5M51008BP.FP.VP,RV-10LL 


55ns 

70ns 

100ns 


15mA 


20|^ 

(VCC=5.5V) 

0.3nA 

(VCC=3.0V,typ) 



• Single +5V power supply 

• Low stand-by current 0.3m,A (typ.) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by Si, S2 

• Data hold on +2V power supply 

• Three-state outputs : OR-tie capability 

• M prevents data contention in the I/O bus 

• Common data I/O 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 










W 




NC U 




H Vcc (5V) 




A16 [? 




3l]AlS ADDRESS INPUT 




Al4 [3 




rri e« CHIP SELECT 
30| S2 INPUT 




A12 [T 




9qI TXT WRITE CONTROL 

±HI W input 




A7 jT 




28] Al3 ] 




ADDRESS 


A6 [6 


(h 


27] As 


.ADDRESS 


INPUTS 


S As [T 


26] A9 


INPUTS 




A4 H 




iJAll J 






A3 [£ 


^ 7™ OUTPUT ENABLE 
±2J OE INPUT 




A2 [10 


-; 


23] A10 ADDRESS INPUT 




Ai jTi 


? 


5^ 7^, CHIP SELECT 
?£J Si INPUT 




I Ao El 




ill DQsl 






'DQi [13 




§ DQ7 




DATA INPUTS/ 
OUTPUTS 


- DQ2 ^ 
DQ3 jii 




19] DQ6 

lU DQs 


I DATA INPUTS/ 
OUTPUTS 


(OV) GND III 




iZlDQ4, 




Outline 32P4 (P) 




32P2M-A(FP) 1 




NN NN 




A11 [T 


K^ 


32] OE 


A9 U 




3i]A10 


As H 




§S1 


A13[£ 




29] DQs 


w II 




28|DQ7 


S2 H 




iJDQe 


A15II 




26] DQs 


VgoIT 
NC [T 


M5M51008BVP 


ilDQ4 
24] GND 


A16 \^o 




23|DQ3 


Al4 [Ti 




ilDQ2 


Aiaill 




ill DQi 


A7 [J3 




^Ao 


A6 [u 




liAi 


A5 jji 




i8|A2 


A4 |16 




17] A3 




Outline 32P3H-E 




A4 Qi 


V<I> 


i7lA3 


As {^5 




18] A2 


A6 [j4 




19] Ai 


A7 [H 




20] Ao 


A12 [12 




2i]DQi 


Ai4 [TT 




i2lDQ2 


A16 Qo 




i]DQ3 


NC H 


M5M51008BRV 


Hgnd 


Vcc[? 




2IDQ4 


Ai5[T 




26] DQs 


S2 [7 




igOQe 


W U 




ilDQ7 


Ai3|T 




29] DQs 


A8 [? 




30] S1, 


A9 [I 





3T|Aio. 


Aii[T 


iloE 


^^c. 


Outline 32P3H-F 


NC : NO GONNECTION 
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MITSUBISHI LSIs 

M5M51008BP,FP,VP,RV-55L, -70L, -10L, 

-55LLr70LLr10LL 

1048576-BIT(1 31 072-WORD BY8-BIT)CM0S STATIC RAM 



FUNCTION 

The operation mode of the M5M51 008B series are determined by 
a combination of the device control inputs 5i, S2, W and UE. Each 
mode is summarized In the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level ^1 and the high level S2. The address must be set up 
before the write cycle and must be stable during the entire cycle. 
The data is latched into a cell on the trailing edge of W, 'S^ or S2, 
whichever occurs first, requiring the set-up and hold time relative 
to these edge to be maintained. The output enable input 5F 
directly controls the output stage. Setting the U^ at a high level, 
the output stage is in a high-impedance state, and the data bus 
contention problem In the write cycle is eliminated. 



A read cycle is executed by setting W at a high level and ^ at a 
low level while 5i and S2 are in an active state (5i = L, S2 = H). 

When setting ^1 at a high level or S2 at a low level, the chip are 
in a non-selectable mode in which both reading and writing are 
disabled. In this mode, the output stage is In a high-impedance 
state, allowing OR-tie with other chips and memory expansion by 
^1 and S2. The power supply current is reduced as low as the 
stand-by current which Is specified as Ices or Icc4, and the 
memory data can be held at +2V power supply, enabling battery 
back-up operation during power failure or power-down operation in 
the non-selected mode. 



FUNCTION TABLE 



51 


S2 


W 


75E 


Mode 


DQ 


Ice 


X 


L 


X 


X 


Non selection 


High-impedance 


Stand-by 


H 


X 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


H 


L 


X 


Write 


Din 


Active 


L 


H 


H 


L 


Read 


Dout 


Active 


L 


H 


H 


H 




High-impedance 


Active 



BLOCK DIAGRAM 




131072 WORDS 
X 8 BITS 



(1024 ROWS 

XI 28 COLUMNS 



X 8 BLOCKS) 



T 



CLOCK 
GENERATOR 




GND 
(OV) 



* Pin numbers inside dotted line show tfiose of TSOP. 
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MITSUBISHI LSIs 

M5M51008BP,FP,VP,RV-55L, -70L, -10L, 

-55LL,-70LL,-10LL 

1048576-BIT(1 31 072-WORD BY8-BIT)CMOS STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-0.3* --7 


V 


Vi 


Input voltage 


-Q.3*-Vcc + 0.3 


V 


Vo 


Output voltage 


O-Vcc 


V 


Pd 


Power dissipation 


Ta = as'C 


700 


mW 


Topr 


Operating temperature 




0-70 


•c 


Tstg 


Storage temperature 




-65-150 


•c 



*-3.0V in c 



» of AC (Pulse width ^SOns) 



DC ELECTRICAL CHARACTERISTICS (Ta - 


0—70 'C. Vcc = 5V±10%, unless otherwise noted) 








Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VlH 


High-level Input voltage 




2.2 




Vcc+o.av 


V 


VIL 


Low-level input voltage 




-0.3* 




0.8 


V 


VOHI 


High-level output voltage 1 


loH = - 1 mA 


2.4 






V 


V0H2 


High-level output voltage 2 


loH = - 0.1 mA 


Vcc-C.SV 






V 


Vol 


Low-level output voltage 


loL = 2mA 






0.4 


V 


h 


Input current 


Vi = 0-Vcc 






±1 


^A 


lo 


Output current In off-state 


gi = ViH or S2 = ViL or OT = Vih 
Vio = 0-Vcc 






±1 


HA 


Icci 


Active supply current 
(AC, MOS level) 


^i^0.2V,S2^Vcc-0.2V 

other inputs^0.2V or ^Vcc - 0.2V 

Output-open (duty 100%) 


Min cycle 




35 

(40)*- 


70 
(80)** 


mA 


1MHz 




4 


15 


ICC2 


Active supply current 
(AC, TTL level) 


^1 = ViL, S2 = Vih 
other inputs = Vih or Vil 
Output-open (duty 100%) 


Min cycle 




38 

(43)** 


70 
(85)** 


mA 


1MHz 




5 


15 


ICC3 


Stand-by current 


1) S2^0.2V, other inputs = 0-Vcc 

2) ^1 ^Vcc - 0.2V, S2^Vcc - 0.2V 
__other inputs = 0— Vcc 


-L 






100 


ma 


-LL 






20 


ICC4 


Stand-by current 


^1 = Vih or S2 = Vil, other inputs = 0— Vcc 






3 


mA 



* -3.0V in case of AC (Pulse width^SOns) 

♦ ♦ inside ( ) is a value of -55L, -55LL 



CAPACITANCE (Ta = 0-70*'C, Vcc = 5V±10%, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND,Vo = 25mVrms. f = 1MHz 






8 


PF 



Note 1 : Direction for current flowing into an Ids positive (no mark). 
2: Typical value is Vcc = 5V, Ta = 25'C. 
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M5M51008BP,FP,VP,RV-55L, -70L, -10L, 

-55LLr70LLr10LL 

1 048576-BIT(1 31 072-WORP BY 8-BIT)CM0S STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-70*0, Vcc= 5V±10%, unless otherwise noted ) 



:99on 



Vcc 



(1) MEASUREMENT CONDITIONS 

Input pulse level Vih = 2.4V,Vil = 0.6V(P,FP,VP,RV-70L,-1 0L,-70LL,-1 OLL) 

ViH = 3.0V.VIL = 0.0V(P,FP,VP,RV-55L,-55LL) 

Input rise and fall time 5ns 

Reference level - Voh=Vol=1.5V DQo- 

Output loads Fig.1,CL= tOOpF (P,FP,VP,RV-1 01,-1 OLL) 

Cl = 30pF (P,FP,VP,RV-55L,-70L,-55LL,70LL) 

CL=5pF(forten,tdis) ^ 

Transition is measured ±500mV from steady state voltage, (for ten,tdis) ^'9-^ Output load 



:i.8kn 



Cl 
: (Including 
scope and JIG) 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51008B-55L,55LL 


M5M51008B-70L,70LL 


M5M51008B-10L.10LL 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


55 




70 




100 




ns 


ta(A) 


Address access time 




55 




70 




100 


ns 


ta(S1) 


Chip select 1 access time 




55 




70 




100 


ns 


ta(S2) 


Chip select 2 access time 




55 




70 




100 


ns 


ta(OE) 


Output enable access time 




30 




35 




50 


ns 


tdis(S1) 


Output disable time after ^1 high 




20 




25 




35 


ns 


tdis(S2) 


Output disable time after S2 low 




20 




25 




35 


ns 


tdis(OE) 


Output disable time after OE high 




20 




25 




35 


ns 


ten(SI) 


Output enable time after Si low 


5 




10 




10 




ns 


ten(S2) 


Output enable time after S2 high 


5 




10 




10 




ns 


ten(OE) 


Output enable time after OE low 


5 




5 




5 




ns 


tv(A) 


Data valid time after address 


5 




10 




10 




ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51008B-55L.55LL 


M5M51008B-70L,70LL 


M5M51008B-10L,10LL 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


55 




70 




100 




ns 


tw(W) 


Write pulse width 


45 




55 




75 




ns 


tsu{A) 


Address setup time 

















ns 


tsu(A^WH) 


Address setup time with respect to W 


50 




65 




85 




ns 


tsu(SI) 


Chip select 1 setup time 


50 




65 




85 




ns 


tsu(S2) 


Chip select 2 setup time 


50 




65 




85 




ns 


tsu(D) 


Data setup time 


25 




30 




40 




ns 


th(D) 


Data hold time 

















ns 


trec(W) 


Write recovery time 

















ns 


tdis(W) 


Output disable time from W low 




20 




25 




35 


ns 


tdis(OE) 


Output disable time from OE high 




20 




25 




35 


ns 


ten(W) 


Output enable time from W high 


5 




5 




5 




ns 


ten(OE) 


Output enable time from OE low 


5 




5 




5 




ns 
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(4) TIMING DIAGRAMS 
Read cycle 



Ao-ie 



^1 



S2 



5F 



DQi~8 




W = "H" level 



Write cycle (W control mode) 



Ao~16 



51 



S2 



UE 



W 



DQ1~8 




tsu(D) th(D) 
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Write cycle (Si control mode) 



Ao~16 



51 



S2 



w 



DQi-^ 



(Note 3) 
(Note 5) 

(Note 3) 



tew 



)C 



tsu(A) 



^s / 



tsu(S1) 



tsu(D) 



tree (W) 



X 



,th(D), 



f DATA IN STABLE \ 



(Note 3) 



(Note 3) 



Write cycle (82 control mode) 



Ao~16 



Si 



82 



(Note 3) 



W 



DQi~8 



(Note 5) 



(Note 3) 



X 



tsu(A) 



tsu (S2) 

4 ^ — ► 



tew 



X 



/ ^v 



tsu(D) 



tree (W) 



th(D) 



Y DATA IN STABLE ^ 



(Note 3) 



(Note 3) 



Note 3 : Hatching indicates the state is "don't care". 

4 : Writing is executed while S2 high overlaps S1 and W low. 

5 : When the falling edge of W is simultaneously or prior to the falling edge of Si or rising edge of S2 , the outputs are maintained 

in the high impedance state. 

6 : Don't apply inverted phase signal externally when DQ pin is output mode. 
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POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0~70'C, unless othenvise noted) 



Symbol 


Parameter 






Limits 


Unit 


1 est conaitions 


Min 


Typ 


Max 


Vcc (PD) 


Power down supply voltage 




2 






V 


Vi(gi) 


Chip select input Si 


2.2V^Vcc(PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




Vcc (PD) 




Vl(S2) 


Chip select input Sa 


4.5V^Vcc (PD) 






0.8 


V 


Vcc (PD)< 4.5V 






0.2 


Ice (PD) 


Power down supply current 


Vcc = 3V 
1) S2^0.2V, 

other inputs = O—Vcc 
2)^1^ Vcc- 0.2V, 

S2^Vcc-0.2V, 

other inputs = 0~Vcc 


-L 






50 


HA 


-LL 




0.3 


10 
(Note?) 



Note 7 : Ice (PD) « 1 ^A in case of Ta « 2510 



(2) TIMING REOUIREMENTS(Ta » 0-70^0. unless otherwise noted) 










Symlx)! 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu (PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
5i control mode 



Vcc 



Si 



r4.5V 



4.5V 1 



2.2V 7^ 



tsu (PD) 



tree (PD) 



^i^Vcc-0.2V 



^r2.2V 



S2 control mode 



Vcc 

S2 



[4.5V 




tsu (PD) 



4.5Vi 



trec(PD) 




S2^0.2V 
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DESCRIPTION 

The M5M51016ATP. RT are a 1048576- bit CMOS static 
RAM organized as 65536 word by 16- bit which are 
fabricated using high-perfornnance triple polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high density and low power static RAM. 

They are low stand-by current and low operation current 
and ideal for the battery back-up application. 

The M5M51016ATP, RT are packaged in a 44- pin thin 
small outline package which is a high reliability and high 
density surface mount device (SMD). Two types of devices 
are available. M5M51016ATP (normal lead bend type 
package). M5M51016ART (reverce lead bend type package). 
Using both types of devices, it becomes very easy to design 
a printed circuit board. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current 


Active 
(max) 


Stand-by 
(max) 


M5M51016ATP, RT-70L 
M5M51016ATP, RT-85L 
M5M51016ATP, RT-IOL 


70ns 
85ns 
100ns 


30mA 
(IMHz) 


too \xA 
(VCC = 5.5V) 


M5M51016ATP. RT-70LL 
M5M51016ATP. RT-85LL 
M5M51016ATP, RT-IOLL 


70ns 
85ns 
100ns 


20 wA 

(VCC = 5.5V) 

0.3 uA 

(Vcc=3.0V,typ) 



• Single + 5V power supply 

• Low stand-by current 0.3^A(typ) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by CS, BCi" & 
BCi 

• Data hold on + 2V power supply 

• Three- state outputs : OR- tie capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Package 

M5M51016ATP, RT 44pin 400 mil TSOP (H) 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 




NC [ij ^ 




E NC 




A12-^[1J 




ll^ BCi" 1 BYTE 
=^^ _ ^CONTROL 
lH^ BC2 J INPUTS 




A7 -♦[l 








A6 -^[T 






fH— AMI 




A5 ->[£ 






401.*— A 1 R L ADDRESS 
^^ A15 hNPUTS 


ADDRESS 


A4 — [l 






|*-Al3JwR,TE 


INPUTS 


' A3 —[I 

A2 ->[i; 






38^^^ W CONTROL 




Al -*[£ 


^ 




^*~A9 [address 




AO ->|10 






35]„_^ll r INPUTS 


CHIP SELECT >S -►F 
INPUT ^^ L_ 


o 




MI^AioJ 


(OV)GND 02 


0> 




in GND(OV) 


OUTPUT HF ->n3 
ENABLE Ot ->B 


V 




H NC 


INPUT NC 111 






Il]^DQl6 






■Doi^lii 






32l^DQl5 






DQ2^EI 






H^DQm 






DQ3*->[17 






^^DQl3 


DATA 


DATA 


DQ4*->|l8 






m^^ DQ12 


\ INPUTS/ 


INPUTS/. 
OUTPUTS 


DQs^Ill 
DQe^lo 
DQ7<^|2T 






H^DQn 
m^^DQio 

24|^DQ9 


OUTPUTS 




DOs^H 






H Vcc (5V) 1 


Outline 44P3W-H(400mil TSOP Normal Bend) 


NC |l£ 




O 


I] NC 1 


BYTE f RfT _^ [43 

CONTROL J ^1 -^^ 

INPUTS\bC2 -^142 






I]<-A12 ■ 
I]*-A7 




fAi4 -*-El 






ll^Ae 




ADDRESS J Al 5 -► |40 
INPUTsi^^^ \= 






U^AS 




WRITE l^^ 3 -^g 






6]^A4 


.ADDRESS 


CONTROL w —►[38 






3^A3 


INPUTS 


•^^^\as ->!! 






b]*-A2 




address! A^ ^1 


s 




J]<—A] 




INPUTS^ All — 135 


§ 




1^<-A0 . 


CHIP 


IaiO -*'|34 


o 




\\\^C<^ SELECT 
^ ^^ INPUT 


(OV)GND m 


-A 
5 




ll GND (OV) 


/ 


NC H 

DQl6<-^|3T 


> 




isl^OE OUTPUT 
z^ ^^ ENABLE 
lH NC INPUT 




DQ15^|30 






lH^-^DQl ^ 






DQl4-«-^|29 






16l<-*DQ2 




DATA 


DQlS^II 






i2l-»->DQ3 




INPUTS/<^ 


DQl2^i7 






iD.i-*-DQ4 




OUTPUTS 


DQlK-^H 






i9!<*-^DQ5 


, DATA 
INPUTS/ 




DQlo^H 






lo]^DQ6 


OUTPUTS 




DQ9 ^^124 






lll-^DQ? 




(5v)vcc m 

Outline 44P3V\ 






22J..-^DQ8 




/-J(400mii 


TS 


OP Reverse Bend) 






NC : NO CONNECTION 
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FUNCTION 

The operation mode of the M5M51016A series are 
determined by a combination of the device control inputs 
BCi , BC2, CS, W and DE. Each mode is summarized in the 
function table. 

A write cycle is executed whenever the low level W 
overlaps with the low level BCi and/or BC2 and the high 
level CS. The address must be set up before the write cycle 
and must be stable during the entire cycle. The data is 
latched into a cell on the trailing edge of W, BCi, BC2 or 
CS, whichever occurs first, requiring the set-up and hold time 
relative to these edge to be maintained. The output enable 
input UE directly controls the output state. Setting the OE 
at a high level, the output stage is in a high- impedance state, 
and the databus contention problem in the write cycle is 
eliminated. 

A read cycle is executed by setting W at a high level and 
OE at a low level while BCi and/or BC2 and CS are in an 
active state. (BUT and/ or BC2 = L. CS = H) 

When setting BCi at a high level and the other pins are 
in an active state, upper- Byte are in a selectable mode in 
which both reading and writing are enabled, and lower- Byte 
are in a non- selectable mode. And when setting BC2 at a 
high level and the other pins are in an active state, lower- 
Byte are in a selectable mode and upper- Byte are in a non- 
selectable mode. 



When setting BCi and BC2 at a high level or CS at a low 
level, the chips are in a non- selectable mode in which both 
reading and writing are disabled. In this mode, the output 
stage is in a high-impedance state, allowing OR-tie with other 
chips and memory expansion by BCi, BC2 and CS. The power 
supply current is reduced as low as the stand-by current 
which is specified as Iocs or Icc4, and the memory data can 
be held at + 2V power supply, enabling battery back-up 
operation during powerfailure or power- down operation in 
the non- selected mode. 

FUNCTION TABLE 



CS 


BCT 


BC^ 


W 


OE 


Mode 


D0 1-8 


DQ9~16 


Ice 


L 


X 


X 


X 


X 


Non selection 


High-Z 


High-Z 


Stand-by 


X 


H 


H 


X 


X 


Non selection 


High-Z 


High-Z 


Stand-by 


H 


H 


L 


L 


X 


upper- Byte Write 


High-Z 


Din 


Active 


H 


H 


L 


H 


L 


upper- Byte Read 


High-Z 


Dout 


Active 


H 


H 


L 


H 


H 




High-Z 


High-Z 


Active 




H 


L 


H 


L 


X 


Lower- Byte Write 


Din 


High-Z 


Active 


H 


L 


H 


H 


L 


Lower- Byte Read 


Dout 


High-Z 


Active 


H 


L 


H 


H 


H 




High-Z 


High-Z 


Active 




H 


L 


L 


L 


X 


Word Write 


Din 


Din 


Active 


H 


L 


L 


H 


L 


Word Read 


Dout 


Dout 


Active 


H 


L 


L 


H 


H 




High-Z 


High-Z 


Active 





(High-Z = High -impedance) 



BLOCK DIAGRAM 



CHIP SELECT 
INPUT 



WRITE CONTROL 
INPUT 

OUTPUT ENABLE 
INPUT 




VCC (5V) 
Ignd (OV) 
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ABSOLU 1 E MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-0.3-7 


V 


Vi 


Input voltage 


-0.3*~Vcc + 0.3 


V 


Vo 


Output voltage 


0-Vcc 


V 


Pd 


Power dissipation 


Ta = 25''C 


1 


W 


Topr 


Operating temperature 




0-70 


*'C 


Tstg 


Storage temperature 




-65-150 


**C 



* - 3.0V in case of AC (Pulse width ^ 30ns) 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70 "X^. Vcc = 5V ± 1 %. unless otherwise noted) 



* - 3.0V in case of AC (Pulse width ^ 30ns) 



CAPACITANCE (Ta = 0-70 °C. Vcc = 5V ± 10%. unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0. 3V 


V 


ViL 


Low- level input voltage 




-0.3* 




0.8 


V 


VOHI 


High-level output voltage 1 


loH = - 1 mA 


2.4 






V 


V0H2 


High-level output voltage 2 


loH = - 0.1mA 


Vcc-0. 5V 






V 


Vol 


Low- level output voltage 


loL = 2mA 






0.4 


V 


h 


Input current 


Vi = 0-Vcc 






±1 


nA 


lo 


Output current in off- state 


BCi and BCz = Vih or OS = Vil or 
OE = ViH,Vi/o = 0-Vcc 






± 1 


^A 


Icci 


Active supply current 
(ACMOS level) 


BCi and 802^ 0.2V. 

OS ^ Vcc - 0.2V 

other inputs^ 0.2V or 

^ Vcc - 0.2V 

Output- open (duty 100%) 


Min 
cycle 




67 


95 


mA 


IMH2 




12 


30 


ICC2 


Active supply current 
(AC.TTL level) 


BCi and BC2 = Vil, OS = Vih 
other inputs = Vih or Vil 
Output- open (duty 100%) 


Min 
cycle 




70 


100 


mA 


1MHz 




12 


30 


ICC3 


Stand-by current 


1)CS^0.2V. 

other inputs = 0— Vcc 

2) BCi and BC2 ^ Vcc - 0.2V 
CS ^ Vcc - 0.2V 
other inputs = 0— Vcc 


-L 






100 


nA 


-LL 






20 


ICC4 


Stand-by current 


BCi and BC2 = Vih or CS = Vil. 
other inputs = 0— Vcc 






3 


mA 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND. Vi = 25mVrms. f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND, Vo = 25mVrms, f = 1 MHz 






8 


PF 



Note 1. Direction for current flowing into an IC is positive (no mark). 
2. Typical value is Vcc = 5V, Ta = 25 °C. 
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DQO 



AC ELECTRICAL CHARACTERISTICS(Ta = 0-70^. Vcc = 5V±10%. unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 

Input pulse level Vih = 2.4V. Vil = 0.6V 

Input rise and fall time 5ns 

Reference level Voh = 1.5V, Vol = 1.5V 

Output loads Fig.1. Cl = 100pF(-85L.-85LL. - 10L.- 10LL) 

Cl = 30pF(-70L.70LL) 
Cl = 5pF(for ten, tdis) 
Transition is measured ± 500mV from steady 
state voltage, (for ten, tdis) 



Vcc 



M.SkQ 



990 Q ^Cl( Including scope 
and JIG) 



777 
Fig. 1 Output load 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


-70L. 


-70LL 


-85L. 


-85LL 


-10U 


-10LL 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


70 




85 




100 




ns 


ta(A) 


Address access time 




70 




85 




100 


ns 


ta(BCl) 


Byte control 1 access time 




70 




85 




100 


ns 


ta(BC2) 


Byte control 2 access time 




70 




85 




100 


ns 


ta(CS) 


Chip select access time 




70 




85 




100 


ns 


ta(OE) 


Output enable access time 




35 




45 




50 


ns 


tdis (BCD 


Output disable time after BCi high 




25 




30 




35 


ns 


tdis(BC2) 


Output disable time after BC2 high 




25 




30 




35 


ns 


tdis (OS) 


Output disable time after CS low 




25 




30 




35 


ns 


tdis(OE) 


Output disable time after OE high 




25 




30 




35 


ns 


ten (BCD 


Output enable time after BCi low 


10 




10 




10 




ns 


ten(BC2) 


Output enable time after BC2 low 


10 




10 




10 




ns 


ten(CS) 


Output enable time after CS high 


10 




10 




10 




ns 


ten(OE) 


Output enable time after DE low 


5 




5 




5 




ns 


tv(A) 


Data valid time after address 


10 




10 




10 




ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


-70L. 


-70LL 


-85L. 


-85LL 


-lOL. 


-10LL 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


70 




85 




100 




ns 


tw(W) 


Write pulse width 


55 




65 




75 




ns 


tsu(A) 


Address set up time 

















ns 


tsu(A-WH) 


Address set up time with respect to W 


65 




75 




85 




ns 


tsu(BCD 


Byte control 1 set up time 


65 




75 




85 




ns 


tsu(BC2) 


Byte control 2 set up time 


65 




75 




85 




ns 


tsu(CS) 


Chip select set up time 


65 




75 




85 




ns 


tsu(D) 


Data set up time 


30 




35 




40 




ns 


th(D) 


Data hold time 

















ns 


trec(W) 


Write recovery time 

















ns 


tdis(W) 


Output disable time from W low 




25 




30 




35 


ns 


tdis(OE) 


Output disable time from OE high 




25 




30 




35 


ns 


ten(W) 


Output enable time from W high 


^ 5 




5 




5 




ns 


ten(OE) 


Output enable time from OE low 


5 




5 




5 




ns 
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(4) TIMING DIAGRAMS 
Read cycle 

Ao'^Ais 

BCT and/or BCi 
CS 

OE 



DQi-DQie 



tCR 




W= "H"level 



Write cycle (W control mode) 



tew 



Ao~Ai5 



BCi and/or BC2 



CS 



OE 



W 



DQi~DQi6 
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Write cycle (BC control mode) 



Ao~Ai5 



BUT and/ or BC2 



CS 



W 



DQi~DQi6 




Write cycle (CS control mode) 



Ao~Ai5 



BCi and/ or BC2 : 



CS 



W 



DQi~DQi6 



X 



(Note 3) 



tsu(A) 



(Note 5) 



(Note 3) 



tew 



}( 



tsu(CS) 



J 



(Note 4) 



tsu(D) 



trec(W) 



\ 



th(D) 



I 



DATA IN STABLE 



1 



(Note 3) 



(Note 3) 



Note 3. Hatching indicates the state is "don't care". 

4. Writing is executed while CS high overlaps BCi and/ or BC2 low and W low. 

5. When the falling edge of W is simultaneously or prior to the falling edge of BCi and/ or BC2 or rising edge of CS, 
the outputs are maintained in the high impedance state. 

6. Don't apply inverted phase signal externally when DQ pin is output mode. 
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POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTiCS(Ta = 0-70 *C. unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


1 esi conaixions 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vl(BC) 


Byte control input BCi & BC2 


2.2V^Vcc(PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC(PD) 




Vi(cs) 


Chip select input CS 


4.5V^Vcc(PD) 






0.8 


V 


Vcc(PD)<4.5V 






0.2 


ICC(PD) 


Power down supply current 


Vcc - 3V 

1) CS^0.2V. 

other inputs = 0~3V 

2) BCi and BC2^ 
Vcc ~ 0.2V. 

CS ^ Vcc - 0.2V. 
other inputs = 0~3V 


-L 






50 


UA 


-LL 




0.3 


10 

(Note 7) 



Note 7. ICC(PD)= 1 \xA in case of Ta = 25°C. 



(2) TIMING REQUIREMENTS (Ta = 0-70 °C. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
BC control mode 



Vcc 



BCi & BC2 



4- 4.5V 



tsu(PD) 



2.2V- 



4.5V - 



trec(PD) 



BCi & BC2 ^ Vcc - 0.2V 



2.2V 



CS control mode 

Vcc 



CS 



•4.5V 



tsu(PD) 



\0.2V 



CS ^ 0.2V 



4.5V 
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1048576-BIT(65536-WORD BY 16-BIT)CM0S STATIC RAM 



DESCRIPTION 

The M5M51016BTP, RT are a 1048576-blt CMOS static RAM 
organized as 65536 word by 16-bit which are fabricated using 
high-performance triple polysilicon CMOS technology. The use of 
resistive load NMOS cells and CMOS periphery result in a high 
density and low power static RAM. 

They are low stand-by current and low operation current and ideal 
for the battery back-up application. 

The M5M51016BTP,RT are packaged in a 44-pln thin small 
outline package which Is a high reliability and high density surface 
mount device (SMD). Two types of devices are available. 
M5M51016BTP(normal lead bend type package), M5M51016BRT 
(reverce lead bend type package). Using both types of devices, it 
becomes very easy to design a printed circuit board. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(max) 


stand-by 
(max) 


M5M51016BTP,RT-70L 
M5M51016BTP,RT-10L 


70ns 
100ns 


30mA 
(1MHz) 


100 juA 
(Vcc = 5.5V) 


M5M51016BTP,RT-70LL 
M5M51016BTP,RT-10LL 


70ns 
100ns 


20 /^ A 
(Vcc = 5.5V) 

0.3 )u A 
(Vcc = 3.0V, 

typ) 



• Single +5V power supply 

• Ijow stand-by current 0.3 ju A (typ.) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by OS, B^i & B^2 

• Data hold on +2V power supply 

• Three-state outputs : OR-tie capability 
•UF prevents data contention in the I/O bus 

• Common data I/O 

• Package 

M5M51 01 6BTP,RT 44pin 400mil TSOP( H ) 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 




NO U 


^y 


mtiC ^ 


f^^2 [T 




1^' jgaw 




A7 [3 




«l Bij2 J INPUTS 




A6 pr 




JU Al4 1 




As H 




^A,. ^u^rr 


address; a. rr 
INPUTS \ '^^ Ll 




^ Al3 J WRITE 




As \f 




38] W CONTROL 
=i ^ INPUTS 




A2 [? 




ill As ] 




Ai (¥ 


o 


§ A9 I ADDRESS 




lAo |io 


m] Aii INPUTS 


CHIP SELSECT pe irr 
INPUT ^^ Hi 


Ml Aio J 


(OV)GND 111 




il GND(OV) 


OUTPUT ENABLE — _ rz 
INPUT OT Hi 


5 


iiNC 


NO E 




ill DQieA 






fOQi 111 




E DQis 






DQ2 |16 




Hdqu 






DQs |i7 




il DQis 


DATA 
> INPUTS/ 
' OUTPUTS 


DATA 
INPUTS/^ 
OUTPUTS 


DQ4 |18 

DQs 111 




2Zl DQi2 
DdQii 




DQ6 d 




il DQio 






DQ7 ll 




ilDQg j 




\,DQ8 d 

Outline 44P3W 
NO 1^ 




i! Vcc(5V) 

>0P Normal Bend) 

ll NO 


-H (400milT$ 


O 


BYTE f B^i [43 

CONTROL^ fr^ \= 

INPUTS LB^2 |42 




Il A12 ) 
s] A7 




fAu |4T 




4] A6 




ADDRESSJ ... [Tj: 
INPUTS] ^^^ c2 




H As 




WRITE LA13 P 




■XI A. V ADDRESS 1 
U A^ / INPUTS 


°r.KS - 1 




Has 

H A2 




ADDRESsJ A9 H 


g 


9]A1 




INPUTS^ An H 


mL 


io] Ao j 


[aio [m 


13 cs Pn^p'Gt^^'s^c^ 


(OV)GND |33 


2 

s 

3 


ii gnd(ov) 


NO g2 


;ri -K^ OUTPUT ENABLE 
m ^ INPUT 


/ 


DQi6 H? 


u] NO 




DQis |§ 




ia dqi ] 






DQ14 1^ 




ill DQ2 




DATA 
INPUTS// 
OUTPUTS 


DQ13 [ii 




U] DQs 




DQi2 1^ 




is] DO4 \ DATA 1 
IHJ UU4 ^ INPUTS/ 1 




DQl1 |26 




iH DQs 


OUTPUTS 




DQio H 




il DQ6 




VD09 |24 




21] DQ7 




(5V)Vcc H 
Outline 44P3W- 




il DQs; 
Reverse Bend) 


J (400milTSOP 






NC : NO CONNECTION 
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1 048576-BIT(65536-WORD BY 1 6-BIT)CM0S STATIC RAM 



FUNCTION 

The operation mode of the M5M510i6B serieas are determined 
by a combination of the device control inputs B^1 , ^^2, CS, W 
and OT. Each mode is summarized in the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level TCi and/or 1^2 and the high level CS. The address 
must be set up before the write cycle and must be stable during 
the entire cycle. 

The data is latched into a cell on the trailing edge of W, ?^i, B7J2 
or CS, whichever occurs first, requiring the set-up and hold time 
relative to these edge to be maintained. The output enable input 
OT directly controls the output stage. Setting the ^ at a high level, 
the output stage is in a high-impedance state, and the databus 
contention problem in the write cycle is eliminated. 

A read cycle is executed by setting W at a high level and ^ at a 
low level while WS^ and/or 5^2 and CS are in an active state. 
(B?5i and/or B??2=L,CS=H) 

When setting BUi at a high level and the other pins are in an 
active state, upper-Byte are in a selectable mode in which both 
reading and writing are enabled, and lower-Byte are in a 
non-selectable mode.And when setting BC2 at a high level and the 
other pins are in an active state, lower-Byte are In a selectable 
mode and upper -Byte are in a non-selectable mode. 



When setting n^i and ^2 at a high level or CS at a low level, 
the chips are in a non-selectable mode in which both reading and 
writing are disabled. 

In this mode, the output stage is in a high-impedance state, 
allowing OR-tie with other chips and memory expansion by "B^i, 
B?2 and CS. The power supply current is reduced as low as the 
stand-by current which is specified as Icc3 or Icc4, and the memory 
data can be held at +2V power supply, enabling battery back-up 
operation during powerfailure or power-down operation in the 
non-selected mode. 



CS 


roi 


B<J2 


W 


UE 


Mode 


DQi~8 


DQ9~16 


Ice 


L 


X 


X 


X 


X 


Non selection 


High-Z 


High-Z 


Stand-by 


X 


H 


H 


X 


X 


Non selection 


High-Z 


High-Z 


Stand-by 


H 


H 


L 


L 


X 


Upper-Byte Write 


High-Z 


Din 


Active 


H 


H 


L 


H 


L 


Upper-Byte Read 


High-Z 


Dout 


Active 


H 


H 


L 


H 


H 




High-Z 


High-Z 


Active 




H 




H 


L 


X 


Lower-Byte Write 


Din 


High-Z 


Active 


H 




H 


H 


L 


Lower-Byte Read 


Dout 


High-Z 


Active 


H 




H 


H 


H 




HIgh-Z 


High-Z 


Active 




H 




L 


L 


X 


Word Write 


Din 


Din 


Active 


H 




L 


H 


L 


Word Read 


Dout 


Dout 


Active 


H 




L 


H 


H 




High-Z 


HIgh-Z 


Active 





(High-Z=High-lmpedance) 



BLOCK DIAGROM 




CHIP SELECT 
iNPUT 



WRITE CONTROL 
INPUT 

OUTPUT ENABLE 
INPUT 



65536 WORDS x16 BITS 

(512 ROWS 

X 256 COLUMNS 
X 8 BLOCKS ) 



CLOCK 
GENERATOR 

4 
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M5M51 01 6BTP,RT-70Lr1 0L,-70LL,-1 OLL 

1048576-BiT(65536-WORP BY 16-BiT)CM0S STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-0.3-7 


V 


Vi 


Input voltage 


-0.3*'-Vcc + 0.3 


V 


Vo 


Output voltage 


0~Vcc 


V 


Pd 


Power dissipation 


Ta=25r 


1 


W 


Topr 


Operating temperature 




0-70 


r 


Tstg 


Storage temperature 




-65-150 


•c 



" -3.0V In case of AC ( Pulse width ^ 30ns ) 



DC ELECTRICAL CHARACTERISTICS {Ta=0~70''C,Vcc=5V± 10%, unless otlien^^ise noted) 



" -3.0V in case of AC ( Pulse width ^ 30ns ) 



CAPACITANCE (Ta=0~'70°C, Vcc=5V±10%, unless othenvise noted) 



Symbol 


Parameter 






Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




VCC+0.3V 


V 


VIL 


Low-level input voltage 




-0.3* 




0.8 


V 


VOH1 


High-level output voltage 1 


loH= —1mA 


2.4 






V 


VOH2 


High-level output voltage 2 


loH = —0.1mA 


VCC-0.5V 






V 


Vol 


Low-level output voltage 


ICL = 2mA 






0.4 


V 


h 


Input current 


Vi =0-Vcc 






±1 


HA 


lo 


Output current in off-state 


BUi and 1^2 = Vih or CS = Vil or 
UE = ViH, Vi/o = 0— Vcc 






±1 


HA 


leer 


Active supply current 
(AC.MOS level) 


B?Ji and B^2 ^0.2V, CS^Vcc-0.2V 
other inputs ^ 0.2V or Vcc-0.2V 
Output-open(duty 100%) 


Min 
cycle 




65 


95 


mA 


1MHz 




8 


30 


mA 


Ice2 


Active supply current 
(ACTTL level) 


B?JiandBU2 = ViL,CS = ViH 
other inputs = Vih or Vil 
Output-open(duty 1 00%) 


Min 
cycle 




70 


100 


mA 


1MHz 




10 


30 


mA 


lees 


Stand-by current 


1 ) CS^0.2V, other Inputs = 0~Vcc 
2)l^i,lU2^Vcc-0.2V, 

CS^Vcc-0.2V 

other inputs = 0~Vcc 


-L 






100 


mA 


-LL 






20 


mA 


Iee4 


Stand-by current 


bUi and BU2 = Vih or CS = Vil, 
other inputs = 0~Vcc 






3 


mA 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi=GND, Vi=25mVrms. f=1MHz 






6 


PF 


Co 


Output capacitance 


Vo=GND,Vo=25mVrms, f=1 MHz 






8 


PF 



Note 1 : Direction for current flowing into an IC is positive (no mark). 
2: Typical value is Vcc = 5V, Ta = 25°C 
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AC ELECTRICAL CHARACTERISTICS (Ta = O-yo'C , Vcc = 5V±10%, unless otherwise noted ) 



(1) MEASUREMENT CONDITIONS 

Input pulse level ••• • Vih = 2.4V, Vil = 0.6V 

Input rise and fall time 5ns 

Reference level Voh = 1 .5V, Vol = 1 .5V 

Output loads Fig.1 ,Cl = 1 0OpF (-1 OU-1 OLL) 

Cl = 30pF (-70L,-70LL) 
Cl = 5pF ( for ten, tdis ) 

Transition is measured ±500mV from 
state voltage. ( for ten, tdis ) 



(2) READ CYCLE 



Vcc 



1.8kQ 



DQ O- 



; 990 Q __ Cl ( Including sc< 



iCL ( Including scope 
andJIG ) 



Fig.1 Output load 



Symbol 


Parameter 


Limits 


Unit 


M6M51016B 
-70L,-70LL 


M5M51016B 
-10L,-10LL 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


70 




100 




ns 


ta(A) 


Address access time 




70 




100 


ns 


ta(BC1) 


Byte controle 1 access time 




70 




100 


ns 


ta(BC2) 


Byte controle 2 access time 




70 




100 


ns 


ta(CS) 


Chip select access time 




70 




100 


ns 


tdis(OE) 


Output enable access time 




35 




50 


ns 


tdis(BC1) 


Output disable time after m^ high 




25 




35 


ns 


tdis(BC2) 


Output disable time after B^2 high 




25 




35 


ns 


tdls(CS) 


Output disable time after CS low 




25 




35 


ns 


tdis(OE) 


Output disable time after 75E high 




25 




35 


ns 


ten(BC1) 


Output enable time after 'EU^ low 


10 




10 




ns 


ten(BC2) 


Output enable time after lC2 low 


10 




10 




ns 


ten(CS) 


Output enable time after CS high 


10 




10 




ns 


ten(OE) 


Output enable time after UE low 


5 




5 




ns 


tv(A) 


Data valid time after address 


10 




10 




ns 


(3) WRITE CYCLE 


Symbol 


Parameter 


Limits 


Unit 


M5M51016B 
-70L,-70LL 


M5M51016B 
-10L,-10LL 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


70 




100 




ns 


tw(W) 


Write Dulse width 


55 




75 




ns 


tsu(A) 


Address set up time 












ns 


tsu(A-WH) 


Address set up time with respect to W 


65 




85 




ns 


tsu(BCI) 


Byte controle 1 setup time 


65 




85 




ns 


tsu(BC2) 


Byte controle 2 setup time 


65 




85 




ns 


tsu(CS) 


Chip select set up time 


65 




85 




ns 


tsu(D) 


Data set up time 


30 




40 




ns 


th(D) 


Data hold time 












ns 


trec(W) 


Write recovery time 












ns 


tdis(W> 


Output disable time from W low 




25 




36 


ns 


tdis(OE) 


Output disable time from OE high 




25 




35 


ns 


ten(W) 


Output enable time from W high 


5 




5 




ns 


ten(OE) 


Output enable time from OE low 


5 




5 




ns 
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(4) TIMING DIAGRAMS 
Read cycle 



A0~15 



KJi and/or 1^2 



CS 



M 



DQ1~16 




W = "H" level 



Write cycle (W control mode) 



A0~15 



W5^ and/or B^2 



CS 



^ 



w 



DQi~i6 




tsu (D) th (D) 
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1 048576-BIT(65536-WORD BY 1 6-BIT)CM0S STATIC RAM 



Write cycle ( "WS control mode) 



A0~15 



BUi and/or W52 



CS 



W 



DQ1~16 



tew 



)C 



tsu (BC1) or 
tsu(A) tsu(BC2) trec(W) 



<- ► 



^v / 



(Note 3) 



(Note 3) 



(Note 5) 



¥a ► 



tsu(D) 



)C 



th(D) 



/ DATA IN \ 
\ STABLE / 



(Note 3) 



(Note 3) 



Write cycle (CS control mode) 



A0~15 



BC 1 and/or BC2 



CS 



W 



DQi~i6 



)( 



(Note 3) 



tew 



tsu (A) 

< ► 



(Note 5) 



(Note 3) 



)C 



tsu (CS) 



/ ^v 



tsu(D) 



tree (W) 



th(D) 

< ► 



/ DATA IN \ 
\ STABLE / 



(Note 3) 



(Note 3) 



Note 3: Hatching indicates tlie state is "don't care". 

4: Writing is executed while GS high overlaps BC1 and/or BC2 low and W low. 

5: When the falling edge of W is simultaneously or prior to the falling edge of BC i and/or BC2 or rising edge of CS, the outputs are 

maintained in the high impedance state. 
6: Don't apply inverted phase signal externally when DQ pin is output mode. 
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POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-^700 , unless otherwise noted) 


Symbol 


Parameter 




Limits 


Unit 


Min 


Typ 


Max 


VCC (PD) 


Power down supply voltage 




2 






V 


Vl(5l^ 


Byte control input B^1 & B^a 


2.2V ^ Vcc(PD) 


2.2 






V 


2V ^ Vcc(PD) ^ 2.2V 




VCC(PD) 




Vi (CS) 


Chip select input CS 


4.5V S Vgc(PD) 






0.8 


V 


Vgc(PD) < 4.5V 






0.2 


Ice (PD) 


Power down supply current 


Vcc = 3V 
1)CS^0.2V 

other inputs = 0~3V 
2) KJl & 5^2 ^ VCC-0.2V, 

CS^Voc-0.2V,other inputs=0~3V 


-L 






50 


ma 


-LL 




0.3 


10 
(Note 7) 


Note7. Ice (PD) = 1 ju A in case of Ta = as'C 

(2) TIMING REQUIREMENTS (Ta = 0~70'C. unless othen«/ise noted ) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tSu (PD) 


Power down set up time 











ns 


tree (PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
ro control mode 



Voc 



roi&B^2 



2.2V 



tsu(PD) 



/ 




4.5V- 



trec(PD) 



1^1 & 15^2 ^Vcc-0.2V 



^r-2.2V 



CS control mode 

Vcc 



CS 



tsu(PD) 



-4.5V 



4.5V- 



trec(PD) 



0.2V 



■0.2V 



CS ^0.2V 
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M5M5408FP,TP,RT-55L,-70L,-10L, 

-55LL,-70LL,-10LL 

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 



DESCRIPTION 

The M5M5408 is 4194304-bit CMOS static RAM organized 
as 524288-words by 8-bit, fabricated using high-performance 
quadruple-poiysilicon and double metal CMOS technology. 
The use of thin film transistor (TFT) load cells and CMOS 
periphery results in a high density and low power static 
RAM. The M5M5408 is designed for memory applications 
where the high performance, high reliability, large storage, 
simple interfacing and battery back-up are important design 
objectives. 

The M5M5408 is offered in 32-pin plastic small outline 
package (SOP) and 32-pin thin small outline package (TSOP), 
providing high board level packing densities. Two types of 
TSOP packages are available, M5M5408TP (normal lead bend 
type package) and M5M5408RT (reverse lead bend type 
package). Using both two types makes it easy to design a 
printed circuit board. 

FEATURES 



Type name 


Access 
time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M5408FP. TP, RT-:55L 
M5M5408FP, TP, RT-70L 
M5M5408FP,TP.RT-10L 


55ns 

70ns 

100ns 


30mA 
(1MHz) 


100^A 
(Vcc = 5.5V) 


M5M5408FP,TP,RT-55LL 
M5M5408FP.TP,RT-70LL 
M5M5408FP,TP.RT-10LL 


55ns 

70ns 

100ns 


20[iA 

(Vcc = 5.5V) 

0.4 n A 

(Vcc =3V. typ) 



• Single + 5V power supply 

• No clocks, no refresh 

• All inputs and outputs are TTL compatible 

• Easy memory expansion and power down by S 

• Data retention supply voltage = 2.0V to 5.5V 

• Three-state outputs : OR-tie capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Small stand-by current 0.4|iA (typ) 

• Battery back-up capability 

• Package 

M5M5408FP : 32-pin 525mil SOP 
M5M5408TP : 32-pin 400mil TSOP (II) 
M5M5408RT : 32-pin 400mil TSOP (II) 

APPLICATION 

Small capacity memory units, IC card, battery operating 
system 



PIN CONFIGURATION (TOP VIEW) 






A18-^[T 


v>' 


32] vcc (5V) 




A16-^|T 




m^-Ai 5 ^ADDRESS 




A14-^[T 




30l^Al7 (INPUT 




A12-^[T 




oQl^w ^WRITE 
:^^W CONTROL INPUT 




A7-*-[5; 




28]^A13^ 




• 


A6-.-E 


1 


27]^A8 


ADDRESS 


ADDRESSj 
INPUTS^ 


A5-^[T 


26]<-A9 


INPUTS 




A4-^|T 


§ 


25|-*-An 






A3-I1: 


Tl 


oZl-_ 7.F OUTPUT ENABLE 
£li^O^ INPUT 




A2-^[10 


H 


23|^A10 ADDRESS INPUT 




Ai-^[TT 


"D 


ool^Q CHIP SELECT 
^*~S INPUT 




L Ao-^ni 




2T]*>DQ8"' 




DATApQ^^P 




MI^DQ? 


DATA 


INPUTS/<DQ2^E4 




T9]*>DQ6 


^INPUTS/ 


0^-^f^^TS 003..^ 




Tsl^DOs 


OUTPUTS 


(OV) GND Ql 
Ou1 




l7]^DQ4^ 




line 32P2M-A(FP) 


(5V) VCC [32 


32P3Y-H(TP) 





T]<»-Al8] 




ADDRESS fAlS-^IH 




Tl^Aie 




INPUTS 1ai7-.[30 
WRITE *- _ ^ 
CONTROL INPUT W-^t29 




T|^A14 
T]^A12 






rAl3-^[28 




T]*-A7 




ADDRESS, 


A8-^[27 


g 


T}<-A6 




INPUTS 


A9-*[26 


T]^A5 


> ADDRESS 
INPUTS 


IA11->|25 
OUTPUT "■— f= 
ENABLE INPUT 0E->|24 


3 


J]^A4 
J]^A3 




ADDRESS INPUT Al0->[23 


T0]^A2 




CHIP SELECT ^^^?9 
INPUT ^^l££ 




iD*-Ai 






tas *>[2T 




JU^Ao J 




DATA 


DQ7**[20 




^^^^^1 DATA 


INPUTS/^ 


DQ6^[T9 




14|*>DQ2l> INPUTS/ 


OUTPUTS 


DQ5^|T8 




I1]^DQ3 O^^^^-^S 




PQ4 ^[T7 




Te] GND (OV) 




( 


Dutline 32P3Y-V 


J 
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BLOCK DIAGRAM 



ADDRESS INPUTS <^ 



WRITE CONTROL INPUT 
CHIP SELECT INPUT 
OUTPUT ENABLE INPUT OE (24) 




FUNCTION 

The operation mode of the M5M5408 is determined by a 
combination of the device control inputs S, W and OE. Each 
mode is summarized in the function table. 

A write cycle is executed whenever the low level W 
overlaps with the low level 5. The address must be set up 
before the write cycle and must be stable during the entire 
cycle. The data is latched into a cell on the trailing edge of 
W, or S whichever occurs first, requiring the set-up and hold 
time relative to these edge to be maintained. The output 
enable input OE directly controls the output state. Setting the 
OE at a high level, the output state is in a highimpedance 
state, and the data bus contention problem in the write cycle 
is eliminated. 

A read cycle is executed by setting W at a high level and 
UE at a low level while 5 is in an active state (5= L). 

When setting S at a high level, the chips are in a non- 



selectable mode in which both reading and writing are 
disabled. In this mode, the output state is in a high- 
impedance state, allowing OR -tie with other chips and 
memory expansion by S. The power supply current is 
reduced as low as the stand-by current which is specified 
as Icc3 or Icc4, and the memory data can be held at + 2V 
power supply, enabling battery back-up operation during 
power failure or power-down operation in the non-selected 
mode. 



FUNCTION TABLE 



s 


W" 


W 


Mode 


DO 


Ice 


H 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


Dout 


Active 


L 


H 


H 




High-impedance 


Active 
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ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


- 0.3-7 


V 


Vi 


Input voltage 


- 0.3 * ~Vcc + 0.3 


V 


Vo 


Output voltage 


0~Vcc 


V 


Pd 


Power dissipation 


Ta = 25*^0 


700 


mW 


Topr 


Operating temperature 




0-70 


°C 


Tstg 


Storage temperature 




-65-150 


V 



* - 3.0V in case of AC (Pulse width g 50ns) 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70X1. Vcc = 5V ± 10%, unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


1 esi conaiTions 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0.3 


V 


ViL 


Low-level input voltage 




-0.3* 




0.8 


V 


VOH 


High-level output voltage 


loH = - 1 mA 


2.4 






V 


loH = - 0.1mA 


Vcc-0. 5 






Vol 


Low-level output voltage 


loL = 2.1mA 






0.4 


V 


1, 


Input leakage current 


Vi = 0-Vcc 






±1 


HA 


lo 


Output leakage current 


S = VlH 

OE = ViH, Vi/o = 0-Vcc 






± 1 


[lA 


Icci 


Active supply current (AC, MOS level) 


5^0.2 

other i nputs ^ 0. 2V or ^ Vcc-0. 2V 

Output-open (duty lOOX) 


minimum 
cycle 




50 


80 


mA 


1MHz 




25 


30 


ICC2 


Active supply current (AC, TTL level) 


S = VlL 

Other inputs = Vih or Vil 
Output-open (duty 100%) 


minimum 
cycle 




60 


90 


mA 


1MHz 




30 


40 


ICC3 


Stand by current 


S^VcQ-0.2V. 
other inputs = 0— Vcc 


FP.TP. 
RT-L 






100 


mA 


FP.TP, 
RT-LL 




1.0 


20 


ICC4 


Stand by current 


S = Vih, other inputs = 0— Vcc 






3 


mA 



* - 3.0V in case of AC (Pulse width ^ 50ns) 



CAPACITANCE (Ta = 0-70°C, Vcc = 5V ± 10%, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi=GND. Vi=25mVrms, f =1MHz 






6 


pF 


Co 


Output capacitance 


Vo=GND, Vo = 25mVrms, f =1MHz 






8 


PF 



Note 1. Direction for current flowing into an IC is positive (no mark). 
2. Typical value is Vcc = 5V, Ta = 25 'C. 
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AC ELECTRICAL CHARACTERISTICS (Ta = 0-70^0. Vcc = 5V±10%. unless otherwise noted) 



(1 ) MEASUREMENT CONDITIONS 

Input pulse levels Vih = 2.4V, Vil = 0.6V 

Input rise and fall time 5ns 

Reference levels ••••• Voh = Vol = 1.5V 

Transition in measured ± 500mV from steady 

state voltage, (for ten, tdis) 

Output loads Fig.1. Cl = 100pF (FP, TP. RT-10L.-10LL) 

Cl = 30pF (FP. TP, RT-55L. -70L. -55LL, -TOLL) 

Cl = 5pF (for ten, tdis) 



DQQ 




Fig. 1 Output load 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5408FP, TP. 
RT-55L, -55LL 


M5M5408FP, TP, 
RT-70U -TOLL 


M5M5408FP, TP, 
RT-10L.-10LL 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


55 




70 




100 




ns 


ta(A) 


Address access time 




55 




70 




100 


ns 


ta(S) 


Chip select access time' 




55 




70 




100 


ns 


ta(OE) 


Output enable access time 




25 




35 




50 


ns 


tdis(S) 


Output disable time after S high 




20 




25 




35 


ns 


tdis(OE) 


Output disable time after UE high 




20 




25 




35 


ns 


ten(S) 


Output enable time after S low 


10 




10 




10 




ns 


ten(OE) 


Output enable time after OE low 


5 




5 




5 




ns 


tv(A) 


Data valid time after address 


10 




10 




10 




ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5408FP, TP, 
RT-55L -55LL 


M5M5408FP, TP. 
RT-70L, -TOLL 


M5M5408FP, TP, 
RT-10U-10LL 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


55 




70 




100 




ns 


tw(W) 


Write pulse width 


40 




50 




60 




ns 


tsu(A) 


Address set up time 

















ns 


tsu(A-WH) 


Address set up time with respect to W high 


50 




60 




80 




ns 


tsu(S) 


Chip select set up time 


50 




60 




80 




ns 


tsu(D) 


Data set up time 


25 




30 




35 




ns 


th(D) 


Data hold time 

















ns 


trec(W) 


Write recovery time 

















ns 


tdis(W) 


Output disable time from W low 




20 




25 




35 


ns 


tdis(OE) 


Output disable time from OE high 




20 




25 




35 


ns 


ten(W) 


Output enable time from W high 


5 




5 




5 




ns 


ten(OE) 


Output enable time from OE low 


5 




5 




5 




ns 
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(4) TIMING DIAGRAMS 
Read cycle 



Ao~Ai8 



OE 



DQi~DQ8 
(Dout) 



tCR 




W= "H" level 



Write cycle (W control mode) 



Ao~Ai8 



OE 



W 



DQi-DQs 
(Din) 



DQi-DQb 
(Dout) 



X 




tew 



tsu(S) 



tsu(A-WH) 



/ 



tsu(A) 



^s / 



tw(W) 



tsu(D) 



X 



\ 



th(D) 



tdis(W) 



DATA IN 
STABLE 



tdis(OE) 



trec(W) 



ten(OE) 



ten(W) 
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Write cycle (S control mode) 



tew 



Ao~Ai8 



W 



DQi~DQ8 
(Din) 




Note 3. Hatching indicates the state is "don't care". _ 

4. A ^rite occurs during the overlap of a low S and low W, 

5. If W goes low simultaneously with or prior to 5, the output remains in the high impedance state. 

6. Don't apply inverted phase signal externally when DQ pin is in output mode. 
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POWER DOWN CHARACTERISTICS 

ELECTRICAL CHARACTERISTICS (Ta = 0~70'C, unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(s) 


Chip select input S 


2.2^Vcc(PD) 


2.2 






V 


2V^Vcc(PD) ^2.2V 




VCC(PD) 




ICC(PD) 


Power down supply current 


Vcc = 3V, S^Vcc-0.2V, 
other inputs = 0~3V 


FPJP, 

RT-L 






50 


uA 


FPJP. 
RT-LL 




0.4 


10* 



Note 7. When S is at 2.2V (ViH min) and the supply voltage is at any level between 4.5V and 2.4V, supply current is defined as ICC4. 
* ICC(PD) = 1 nA at Ta = 25'C. 



TIMING REQUIREMENTS (Ta = 0-'70X;. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



POWER DOWN CHARACTERISTICS 
S control mode 



Vcc 



-4.5V 



2.2V ^^ 



tsu(PD) 



,trec(PD). 



S ^ VCC - 0.2V 



2.2V 
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DESCRIPTION 

The M5M5408A is a 4194304-bit CIVIOS Static RAM organized as 
524288-word by 8-bit. This device is fabricated using Mitsubishi's 
high-performance silicon-gate CMOS technology. This state-of-the- 
art process technology, combined with innovative circuit design 
techniques, yields high-density and low-power devices. The 
M5M5408A is suitable for memory applications where high 
reliability, large storage, simple interfacing and battery back-up are 
important design objectives. 

The M5M5408A is available in 32-pin plastic SOP(M5M5408AFP) , 
32-pin plastic normal-lead-bend TSOP (M5M5408ATP) and 32-pin 
plastic reverse-lead-bend TSOP (M5M5408ART) packages. Two 
types of TSOP's are suitable for Surface Mounting on double-sided 
printed circuit boards. 

FEATURES 



Type name 


Access 
time 

(max.) 


Power supply current | 


Active 
(max.) 


Stand-by 
(max.) 


M5M5408AFP,TP,RT-55L 
M5M5408AFP,TP,RT-70L 
M5M5408AFP,TP,RT-10L 


55ns 

70ns 

100ns 


30mA 
(1MHz) 


lOO^A 
(Vcc=5.5V*) 


M5M5408AFP,TP,RT-55LL 
M5M5408AFP,TP,RT-70LL 
M5M5408AFP,TP,RT-1 OLL 


55ns 

70ns 

100ns 


30mA 
(1MHz) 


20MA 
(Vcc=5.5V*) 

0.1 At A 
(Vcc=3V**) 



* at70"C/**at25"t 



• Single +5V power supply 

• No clocks, No refresh 

• All inputs and outputs are TTL compatible 

• Easy memory expansion and power down by S 

• Data retention supply voltage=2.0V to 5.5V 

• Three-state outputs: OR-tie capability 

• UE prevents data contention in the I/O bus 

• Common data I/O 

• Battery backup capability 

• Small stand-by current 

• Package 

M5M5408AFP : 32 pin 525 mil SOP 
M5M5408ATP : 32 pin 400 mil TSOP(n) 
M5M5408ART : 32 pin 400 mil TSOP(II) 



APPLICATION 

Small capacity memory units, IC card. Battery operating system 



•0.1//A(typ) 



PIN CONFIGURATION (TOP VIEW) 






v^ 






rAi8 [T 




i2]Vcc(5V) 




Ai6 [T 




i3Al5^ ADDRESS 




Ai4 m 




30]A17 INPUTS 




Ai2 \T 




^_ -^ WRITE 
[iiJW CONTROL 




A7 [E 




28lAi3yNPUT 


ADDRESS, 


A6 m 


S 


i:: ^nw^ 


INPUTS 


As [T 


s 




A4 \T 


§ 


HAii^ 




A3 [£ 


% 


— ,__ -^ OUTPUT 
iUOE ENABLE INPUT 




A2 Qo 

Ai m 


^=3 


Uaio address 

1^^ ChyPSELECT 




Iao El 




HlDOe-] 


iiNrui 


INPUTS/ DQ2 \u 




lo]DQ7 
HlDQs 


DATA 
INPUTS/ 


OUIPU S ^^ , — 

LDQ3 \^£ 




IUDQs 


OUTPUTS 


(OV)GND \W 
Out 




moQ^j 




line 32P2M-A(FP) 




32P3Y-H (TP) 


(5V)Vcc [al 


O 


XiAis "^ 




ADDRESS [Aisil 




T]Ai6 




INPUTS Al7g 




I]A14 




conTfIS^ W ^ 




I]A12 




INPUT 'Ai3 ^ 




TJA7 




address)^ ^ 


i 


TjAe 


, ADDRESS 


INPUTS^ A9 [26; 


ZlAs 


INPUTS 


Laii d; 


S 


T] A4 




ENABLE^NPUT OE [H 


5 


T\A3 




^^'^SPS? A,o^ 


Io]A2 




CHIP SELECT 5 m: 




iDAi 






pOe [E 




iUao . 






DQ7 [^ 




moon 


oM 


006 [n: 




I4]DQ2 PnRJTS/ 


DQs QF 




HlDOaJo^^TS 




LD04Q7 




16] GND(OV) 




C 
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FUNCTION 

The operation mode of the M5M5408A is determined by a 

combination of the device control inputs 5, W and ^. Each mode 
is summarized In the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level 5. The address must be set up before the write cycle 
and must be stable during the entire cycle. The data is latched into 

a cell on the trailing edge of W or 5, whichever occurs first, 
requiring the set-up and hold time relative to these edge to be 

maintained. The output enable UF directly controls the output 
stage. Setting the ^SE at a high level, the output stage is in a high- 
impedance state, and the data bus contention problem in the write 
cycle is eliminated. 



A read cycle is executed by setting W at a high level and ^ at a 
low level while 5 are in an active state(5=L). 

When setting ^ at a high level, the chips are in a non-selectable 
mode in which both reading and writing are disabled. In this mode, 
the output stage is in a high-impedance state, allowing OR-tie with 

other chips and memory expansion by §. The power supply 
current is reduced as low as the stand-by current which is 
specified as Ices or Icc4, and the memory data can be held at +2V 
power supply, enabling battery back-up operation during power 
failure or power-down operation in the non-selected mode. 



FUNCTION TABLE 






5 


W 


^ 


Mode 


DQ 


Ice 


H 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


L 


X 


Write 


Data input 


Active 


L 


H 


L 


Read 


Data output 


Active 


L 


H 


H 


Read 


High-impedance 


Active 



BLOCK DIAGRAM 



ADDRESS/ 
INPUTS\ 



UJ3 
OC CD 






Oq 






524288 WORDS 
X 8 BITS 

(512 ROWS 
X 128 COLUMNS 
X 64 BLOCKS) 



CLOCK 
GENERATOR 



r 1 




, DATA 
> INPUTS/ 
OUTPUTS 



T-CS" 



\J>- 



Mr<H-#^ 



©WRITE 
^ CONTROL 
W INPUT 



CHIP 

SELECT 

INPUT 

^^ INPUT 

yVcc 
(5V) 

(TeiGND 
(OV) 
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ABSOLUTE MAXIMUM RATINGS 



Symbol 



Parameter 



Conditions 



Ratings 



Unit 



Vcc 



Vo 



Supply voltage 



Input voltage 



Output voltage 



With respect to GND 



-0.3-7 



-0.3*'-Vcc+0.3 



O-Vcc 



Pd 



Power dissipation 



Ta = 25'C 



700 



mW 



Topr 



Operating temperature 



0-70 



Tstg 



Storage temperature 



-65-150 



-3.0V in case of AC ( Pulse width ^ 50ns) 



DC ELECTRICAL CHAR ACTERISTICS (Ta = 0-70''C , Vcc = 5V± 10%, unless othenwise noted) 



Symbol 


Parameter 






Limits 


Unit 




Min. 


Typ. 


Max. 


VlH 


High-level input voltage 




2.2 




Vcc+0.3 


V 


VIL 


Low-level input voltage 




-0.3* 




0.8 


V 


VOH 


High-level output voltage 


loH = -1mA 


2.4 






V 


IOH = -0.1mA 


Vcc-0.5 






V 


Vol 


Low-level output voltage 


lOL = 2mA 






0.4 


V 


II 


Input leakage current 


Inputs = 0— Vcc 






±1 


mA 


lo 


Output leakage current 


g=VlH 

^=ViH, DQ=0-Vco 






±1 


/.A 


Icci 


Active supply current (AC, MOS-level) 


g^0.2V 

other inputs^0.2V or ^Vcc-0.2V 

DQ = open (duty 100%) 


MIn 
cycle 




50 


80 


mA 


1MHz 




25 


30 


ICC2 


Active supply current (AC, TTL-level) 


g=VlL 

Other Inputs = Vih or Vil 
DO = open (duty 100%) 


Min 
cycle 




60 


90 


mA 


1MHZ 




30 


40 


ICC3 


Stand-by current 


W^ VCC-0.2V, 
Other inputs = 0— Vcc 


-L 






100 


mA 


-LL 




1 


20 


mA 


ICC4 


Stand-by current 


§"= Vih, other inputs = 0— Vcc 






3 


mA 



-3.0V In case of AC ( Pulse width ^ 50ns) 



CAPACITANCE (Ta = 0-70''C, Vcc=5V± 10%, unless othen/vise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min. 


Typ. 


Max. 


Ci 


Input capacitance 


Vi = GND, VI = 25mV rms, f = 1 MHz 






6 


PF 


Go 


Output capacitance 


Vo = GND, Vo = 25mV rms, f = 1 MHz 






8 


PF 



Note 1 . Direction for current flowing into IC is indicated as positive value. 

2. Typical value is for Ta=25''C and Vcc=5.0V 

3. Ci and Co are random sannples ,not production tested. 
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AC ELECTRICAL CHARACTERISTICS (Ta=0~70'C, Vcc=5V± 10%, unless otherwise noted) 

(1) MEASUREMENT CONDITIONS 

Input pulse • ViH=2.4V, Vil=0.6V(AFP,TP,RT-70L,-10U-70LL,-10LL) 

ViH=3.0V, ViL=0V(AFP,TP,RT-55L,-55LL) 

Input rise and fall time 5ns 

Output reference level Voh=Vol=1.5V 

For ten and tdis, transition is measured ±500mV ^^^ 

from steady state voltage 
Output loads Fig. 1; CL=100pF(AFP,TP,RT-70L,-10Lr70LL.-10LL) 

CL=30pF(AFP,TP,RT-55L,-55LL) 

CL=5pF (for ten.tdis) 




:Cl 

(Including 
scope and JIG) 



(2) READ CYCLE 



Fig.1 Output load 



Symbol 


Parameter 


Limits 


Unit 


M5M5408AFP,TP,RT 
-55L.55LL 


M5M6408AFP,TP,RT 
-70L.70LL 


M5M5408AFP,TP,RT 
-10L,10LL 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


tCR 


Read cycle time 


55 




70 




100 




ns 


ta(A) 


Address access time 




55 




70 




70 


ns 


ta(S) 


Chip select access time 




55 




70 




70 


ns 


ta(OE) 


Output enable access time 




25 




35 




50 


ns 


tdis(S) 


Output disable time after ^ high 




20 




25 




35 


ns 


tdis(OE) 


Output disable time after UE high 




20 




25 




35 


ns 


ten(S) 


Output enable time after 5 low 


10 




10 




10 




ns 


ten(OE) 


Output enable time after UE low 


5 




5 




5 




ns 


tv(A) 


Data valid time after address change 


10 




10 




10 




ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5408AFP,TP,RT 
-55L,55LL 


M5M6408AFP,TP.RT 
-70L,70LL 


M5M5408AFP,TP,RT 
-10L,10LL 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


tew 


Write cycle time 


55 




70 




100 




ns 


tw(W) 


Write pulse width 


40 




50 




60 




ns 


tsu(A) 


Address set up time 

















ns 


tsu(A-WH) 


Address set up time with respect to W high 


50 




60 




80 




ns 


tsu(S) 


Chip select set up time 


50 




60 




80 




ns 


tsu(D) 


Data set up time 


25 




30 




35 




ns 


th(D) 


Data hold time 

















ns 


trec(W) 


Write recovery time 

















ns 


tdis(W) 


Output disable time after w low 




20 




25 




35 


ns 


tdis(OE) 


uutput disable time atter o^ hign 




20 




25 




35 


ns 


ten(W) 


Output enable time after W high 


5 




5 




5 




ns 


ten(OE) 


Output enable time after UIF low 


5 




5 




5 




ns 



2-100 



A 



MITSUBISHI 
ELECTRIC 









MITSUBISHI LSIs 

M5M5408AFP,TP,RT-55L, -70Lr10L, 

-55LL,-70LLr10LL 

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 



(4) TIMING DIAGRAMS 
Read cycle 



Ao~Ai8 



75E 



DQi—DQs 
(Dout) 




Write cycle (W? control mode) 



Ao'^Ais 



5E 



W 



DQi—DQs 
(Din) 



DQi'-DQs 
(Dout) 



)C 



tew 



tsu (S) 



tsu (A) 



/ 



tdis (OE) 



tw(W) 

->u ^ 



^v / 



tdis (W) 



tsu (D) 



( 



1 



DATA VALID 



))))))m)m))))m)m)))m 



)( 



tree (W) 



th{D) 



1 



>| ten (OE) 
> ten (W) 



m 
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V ^7'' '5 jlV"-"-i^i' 



MITSUBISHI LSIs 

M5M5408AFPJP,RT-55L, -701,-1 OL, 

-55LL,-70LL,-10LL 

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 



Write cycle (S control mode) 



tew 



Ao~Ai8 



W 



DQi—DQe 
(Din) 




Note 4: Hatching indicates the state is "don't care". 

5: A Write occurs during the overlap of a low Sand a low W. 

6: If W goes low simultaneously with or prior to 5, the output remains in the high-impedance state. 

7: Don't apply inverted phase signal externally when DQ pin is in output mode. 
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MITSUBISHI LSIs 

M5M5408AFP JP,RT-55L, -701,-1 OL, 

-55LL,-70LL,-10LL 

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 



POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


MIn. 


Typ. 


Max. 


VCC (PD) 


Power down supply voltage 




2 






V 


VI (5) 


Chip select input 5 


Vcc (PD) ^2.2V 


2.2 






V 


2.2V^VCC(PD)^2.0V 




VCC(PD) 




V 


Ice (PD) 


Power down supply current 


Vcc=3V,5^Vcc-0.2V, 
other Inputs = 0-3 V 


-L 






50 


;uA 


-LL 




0.1 


10* 


/.A 



* Ice (PD) a 1 /i A at Ta-aslC 



(2) TIMING REQUIREMENTS (Ta=0~70°C, unless othenA^ise noted) 



(3) TIMING DIAGRAM 
S control mode 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


MIn. 


Typ. 


Max. 


tsu(PD) 


Power down set up time 











ms 


trec(PD) 


Power down recovery time 




5 






ms 



Vcc 



'n'- 



tsu (PD) 



-4.5V 



4.5V- 



trec(PD) 



S ^ Vcc - 0.2V 



J ^ 2.2V 



A 
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LOW POWER DISSIPATION SRAM 

(Low voltage Version) 




MITSUBISHI LSIs 

M5M5256CFP,VP,RV-85VLL,-1 OVLL, 

-85VXL,-10VXL 

262144-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



DESCRIPTION 

This M5M5256CFP. VP. RV is a 2621 44- bit CMOS static 
RAMs organized as 32768 - words by 8- bits which is 
fabricated using high- performance 3 polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high-density and low-power static RAM. 
They are low stand-by current and low voltage operation 
(3.3V) and ideal for the battery operation application. 

Especially the M5M5256CVP. RV are packaged in a 28- pin 
thin small outline package. Two types of devices are available, 
M5M5256CVP ( normal lead bend type package ) and 
M5M5256CRV (reverse lead bend type package). Using both 
type of devices, it becomes very easy to design a printed 
circuit board. 

FEATURES 



Type name 


Access 
time 
(max) 


Power supply current 


Active 
(max) 


Stand-by 
(max) 


M5M5256CFP, VP, RV-85VLL 
M5M5256CFP, VP, RV- 1 OVLL 


85ns 
100ns 


22mA 
(Vcc=3. 6V) 


12uA 
(Vcc = 3.6V) 


M5M5256CFP, VP, RV-85VXL 
M5M5256CFP, VP. RV- 1 OVXL 


85ns 
100ns 


2.4 ui A 

(Vcc = 3.6V) 

0.05 u A 

(Vcc=3V. 

typ) 



• Single + 3.3 ± 0.3V power supply 

• No clocks, no refresh 

• Data -hold on + 2V power supply 

• Directly TTL compatible : All inputs and outputs 

• Three- state outputs : OR- tie capability 

• Simple memory expansion by S 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Low stand-by current 0.05|iA(typ) 

• Package 

M5M5256CFP 28 pin 450 mil SOP 

M5M5256CVP, RV 28 pin 8x 13.4mm' TSOP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 






^A14 


->[LO ^ 


m vcc 




A12 


-^[2 




^^^ WRITE CONTROL 




A7 


-[I 




26]^A13 


INPUI 




A6 


->f4 




25|^A8 I 


ADDRESS 


ADDRESS 
INPUTS 


< A5 


-E 


1 


l4]*-A9 


INPUTS 




A4 


-H.|6. 


23]*-Ani 






A3 


-E 


=i p^ OUTPUT ENABLE 
t£*-^^ INPUT 




A2 


-Ll 


^ 


27]-.— AlO ADDRESS INPUT 




Al 
.AO 


-*E 

->[10 


19]-»->DQ8 


CHIP SELECT 
INPUT 


DATA [DQl 


♦^[n 




18l-.-^DQ7 


DATA 


INPUTS/ ^DQ2 


^•-►[12 




17]^DQ6 


^INPUTS/ 


°^™"^2 IdQ3 


<^[T3 




TeJ^-^DQs 


OUTPUTS 


GND 


|T4 




T5]-«-^DQ4, 








Outline 28P2W- 


C 




OE -^1 






2}\<— AlO 


All —►[23 






iol^S 


A9 -*|l4 






l^'*-*' DQ8 


A8 -*|11 






iJ]<^DQ7 


Ais-*-!! 






Tt]'^ DQ6 


w ->iz 






J^*-*- DQ5 


Vcc Hi 






Til-*-*- DQ4 




M5M5256CVP 


m) GND 


Au-^U 






A12->[I 






r3]'*->DQ3 


A7-E 






T2]<^DQ2 


A6 -*[i 






nJ-i-^DQi 


A5 -►E 






To]-*— Ao 


Aa -*-[£ 






!]-•— Al 


A3 -E 






8]*-A2 






Outline 28P2C-A 




A3 — ►[T 






8]^ A2 


A4 — ►[? 






9]*-Al 


A5 -*[£ 






To]<— Ao 


A6 ->[£ 






TT|'«-^ DQl 


A7 ->[? 






Til'*-^ DQ2 


A12->[I 






i3]*-> DQ3 


A14->|T 






m] GND 




M5M5256CRV 




VCC H 






T|]«*-* DQ4 


w —I! 






[ej^-^bOs 


Al3->[26 






Tt]"^ DQ6 


A8 -*M. 






[^'•-►DQ? 


A9 -^H 






Tg]-*-*- DQ8 


All -►ii 






20|^S 


OE -^1 






2?]^^ AlO 






Outline 28P2C-B 
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MITSUBISHI LSIs 

M5M5256CFP,VP,RV-85VLL,-1 0VLL,-85VXL,-1 OVXL 

2621 44-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



FUNCTION 

The operation mode of the M5M5256CFP, VP. RV is 
determined by a combination of the device control inputs 
S, W and OE. Each mode is summariezed in the function 
table. 

A write cycle is executed whenever the low level W 
overlaps with the low level S. The address must be set up 
before the write cycle and must be stable during the entire 
cycle. The data is latched into a cell on the trailing edge 
of W, S, whichever occurs first, requiring the set-up and hold 
time relative to these edge to be maintained. The output 
enable OE directly controls the output stage. Setting the OE 
at a high level, the output stage is in a high- impedance state, 
and the data bus contention problem in the write cycle is 
eliminated. 

FUNCTION TABLE 



s 


w 


OE 


Mode 


DO 


Ice 


H 


X 


X 


Non selection 


High- impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


Dout 


Active 


L 


H 


H 




High- impedance 


Active 



A read cycle is executed by setting W at a high level and 
OE at a low level while ^ are in an active state. 

When setting S at a high level, the chip is in a non- 
selectable mode in which both reading and writing are 
disabled. In this mode, the output stage is in a high- 
impedance state , allowing OR- tie with other chips and 
memory expansion by S. The power supply current is reduced 
as low as the stand-by current which is specified as Icc3 
or Icc4, and the memor/ data can be beld + 2V power supply, 
enabling battery back-up operation during power failure or 
power- down operation in the non- selected mode. 



BLOCK DIAGRAM 



ADDRESS 
INPUTS 



WRITE CONTROL 

INPUT WC27 
CHIP SELECT ^. > 

INPUT ^V 
OUTPUT ENABLE 0E@ 

INPUT 
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MITSUBISHI LSIs 

M5M5256CFP,VP,RV-85VLLr10VLLr85VXL,-10VXL 



262144-BIT(32768-WORD BY8-BIT)CM0S STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


- 0.3-7 


V 


Vi 


Input voltage 


- 0.3*~Vcc + 0.3 


V 


Vo 


Output voltage 


O-Vcc 


V 


Pd 


Power dissipation 


Ta = 25X: 


700 


mW 


Topr 


Operating temperature 




0-70 


V 


Tstg 


Storage temperature 




-65-150 


V 



-3.0V in 



of AC (Pulse widths 30ns) 



DC ELECTRICAL CHARACTERISTICS ( Ta = 0-70 °C. Vcc = 3.3 ± 0.3V. unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 




Min 


Typ 


Max 


VlH 


High-level input voltage 




2.0 




Vcc+0. 3 


V 


ViL 


Low- level input voltage 




-0.3* 




0.6 


V 


VOHI 


High-level output voltage 1 


loH = - 0.5mA 


2.4 






V 


V0H2 


High-level output voltage 2 


loH = - 0.05mA 


Vcc-0. 5 






V 


Vol 


Low- level output voltage 


loL = 1 mA 






0.4 


V 


li 


Input leakage current 


Vi = 0-Vcc 






± 1 


uA 


lo 


Output leakage current 


S = ViH or 

OE = ViH,Vi/o = 0-Vcc 






± 1 


nA 


Icci 


Active supply current 
(AC. MOS level) 


S^0.2V. 

Other inputs^ 0.2V 
or ^ Vcc - 0.2V 
Output open 


Min.cycle 




10 


22 


mA 


1MHz 




1.5 


3.3 


ICC2 


Active supply current 
(AC. TTL level) 


S = VlL. 

Other inputs = Vil or Vih 
Output open 


Min.cycle 




10 


22 


mA 


IMHz 




1.5 


3.3 


ICC3 


Stand-by supply current 


S^ Vcc -0.2V. 
Other inputs = 0— Vcc 


-VLL 






12 


uA 


-VXL 




0.05 


2.4 


ICC4 


Stand-by supply current 


S = Vih. Other inputs = 0-Vcc 






0.33 


mA 



* -3.0V in case of AC (Pulse width ^ 30ns) 



CAPACITANCE (Ta = 0-70 'C. Vcc = 3.3 ± 0.3V. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance ( Ta = 25 *X^) 


Vi = GND, Vi = 25mVrms. f = 1 MHz 






6 


pF 


Co 


Output capacitance(Ta = 25X;) 


Vo = GND, Vo = 25mVrms. f = 1 MHz 






8 


PF 



Note 1. Direction for current flowing into IC is indicated as positive, (no mark) 

2. Typical value is VCC = 3.3V, Ta = 25 °C. 

3. Cl, Co are periodically sampled and are not 100% tested. 
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MITSUBISHI LSIs 

M5M5256CFP,VP,RV-85VLL,-10VLLr85VXL,.10VXL 

2621 44-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-70 °C. Vcc = 3.3 ± 0.3V. unless otherwise noted) 
(1) MEASUREMENT CONDiTIONS 

Input pulse level ••••• Vih = 2.2V, Vil = 0.4V 

Input rise and fall time 5ns 

Reference level Voh = Vol = 1.5V qq q - 

Transition is measured ± 500mV from steady 

state voltage. (for ten, tdis) 
Output loads Fig.l, Cl = 50pF 

Cl = 5pF(for ten. tdis) 



1TTL 



i>- 



^ Cl 



/ Including \ 



V scope and JIGy 



Fig.l Output load 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5256C-85VLL 
M5M5256C-85VXL 


M5M5256C-10VLL 
M5M5256C-10VXL 


Min 


Typ 


Max 


Min 


Typ 


Max 


tCR 


Read cycle time 


85 






100 






ns 


ta(A) 


Address access time 






85 






100 


ns 


ta(S) 


Chip select access time 






85 






100 


ns 


ta(OE) 


Output enable access time 






45 






50 


ns 


tdis(S) 


Output disable time after S high 






25 






30 


ns 


tdis(OE) 


Output disable time after OE high 






25 






30 


ns 


ten (3) 


Output enable time after S low 


10 






10 






ns 


ten(OE) 


Output enable time after OE low 


10 






10 






ns 


tv(A) 


Data valid time after address 


10 






10 






ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5256C-85VLL 
M5M5256C-85VXL 


M5M5256C-10VLL 
M5M5256C-10VXL 


Min 


Typ 


Max 


Min 


Typ 


Max 


tew 


Write cycle time 


85 






100 






ns 


tw(W) 


Write pulse width 


60 






70 






ns 


tsu(A) 


Address set up time 
















ns 


tsu(A-WH) 


Address set up time with respect to W high 


70 






80 






ns 


tsu(S) 


Chip select set up time 


70 






80 






ns 


tsu(D) 


Data set up time 


35 






40 






ns 


th(D) 


Data hold time 
















ns 


trec(W) 


Write recovery time 
















ns 


tdis(W) 


Output disable time after W low 






25 






30 


ns 


tdis(OE) 


Output disable time after OE high 






25 






30 


ns 


ten(W) 


Output enable time after W high 


10 






10 






ns 


ten(OE) 


Output enable time after OE low 


10 






10 






ns 



3-6 



A 



MITSUBISHI 
ELECTRIC 



MITSUBISHI LSls 

M5M5256CFP,VP,RV-85VLL,-1 0VLLr85VXLr1 OVXL 

2621 44-BIT(32768-WORD BY 8-BJT)CM0S STATIC RAM 



(4) TIMING DIAGRAMS 
Read cycle 



Ao~Ai4 



OE 



DQi~DQ8 
(Dout) 




W= "H"level 



Write cycle (W control mode) 



tew 



Ao~Ai4 



OE 



W 

DQi~DQ8 
(Din) 

DQi-DQe 
(Dout) 
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MITSUBISHI LSIs 

M5M5256CFP,VP,RV-85VLLr1 0VLL,-85VXLr1 OVXL 

262144-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 

Write cycle (S control mode) 



tew 



Ao~Ai4 



W 



DQi~DQ8 
(Din) 




Note 4. Hatching indicates the state is don't care^ 

5. Wrrt[ng is executed in overlap of S and W low._ 

6. if W goes low simultaneously with or prior to S, the output remains in the high- impedance state. 

7. Don't apply inverted phase signal externally when DQ pin is in output mode. 

8. ten, tdis are periodically sampled and are not 100% tested. 
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MITSUBISHI LSIs 

M5M5256CFP,VP,RV-85VLLr1 0VLU-85VXL,-1 OVXL 

2621 44-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 U unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(s) 


Chip select input S 




2 






V 


ICC(PD) 


Power down supply current 


Vcc = 3V, 

Other inputs = 3V 


-VLL 






10* 


HA 


-VXL 




0.05 


2** 


uA 



* Ta = 25°C, lcc(PD)= 1 uA 

* * Ta = 25°C, ICC(PD) = 0.2 u A 



(2) TIMING REQUIREMENTS (Ta = 0-70 T;. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




tCR 






ns 



(3) POWER DOWN CHARACTERISTICS 
S control mode 



Vcc 



-3.0V 



tsu(PD) 



2.0 V 1 



S ^ Vcc - 0.2V 




2.0V 
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MITSUBISHI LSIs 

M5M5256CFP,VP,RV-1 2VLL,-1 5VLL, 

-12VXL,-15VXL 

262144-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



DESCRIPTION 

This M5M5256CFP. VP. RV is a 2621 44- bit CMOS static 
RAMs organized as 32768 -words by 8- bits which is 
fabricated using high - performance 3 polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high-density and low-power static RAM. 
They are low stand-by current and low voltage operation 
(3V) and ideal for the battery operation application. 

Especially the M5M5256CVP. RV are packaged in a 28- pin 
thin small outline package. Two types of devices are available, 
M5M5256CVP ( normal lead bend type package ) and 
M5M5256CRV (reverse lead bend type package). Using both 
type of devices, it becomes very easy to design a printed 
circuit board. 

FEATURES 



Type name 


Access 
time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M5256CFP, VP, RV- 1 2VLL 
M5M5256CFP, VP, RV- 1 5VLL 


120ns 
150ns 


50mA 
(Vcc=5.5V) 

20mA 
(Vcc=3. 3V) 


11 liA 
(Vcc = 3.3V) 


M5M5256CFP, VP. RV- 12VXL 
M5M5256CFP, VP, RV- 1 5VXL 


120ns 
150ns 


2.2 nA 

(Vcc = 3.3V) 

0.05 u A 

(Vcc=3V, 

typ) 



• Single + 2.7~5.5V power supply 

• No clocks, no refresh 

• Data- hold on + 2V power supply 

• Directly TTL compatible : All inputs and outputs 

• Three- state outputs : OR- tie capability 

• Simple memory expansion by S 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Low stand-by current • 0.05 i-i A (typ) 

• Package 

M5M5256CFP 28 pin 450 mil SOP 

M5M5256CVP. RV 28pin 8x13.4mm^ TSOP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 






fAM-^UO 


28] VCC 




A12-^[I 




571*_r7r7 WRITE 
27J*-w CONTROL 




A7 -►H 




U— A13 INPUT 




A6 -^[T 




U^-AS I ADDRESS 


ADDRESS 
INPUTS 


<AB -►H 


s 


241-A9 'NP^^S 




A4 —[I 




^-^A^l p^^p^^ ^^^^^^ 




A3 — ►[! 


(n 


^^*—Ue input 




A2 — ^H 




2T]*-A10 ADDRESS INPUT 




A1 ->[I 


5 


2ol. q CHIP SELECT 
^*^S INPUT 




[ao -*[io 




iD'^DQa" 




DATA [^1 ^[11 




28]*->DQ7 


DATA 


INPUTS/^ DQ2^^IT2 




T7]*-^DQ6 


INPUTS/ 


OUTPUTS 1 7= 






OUTPUTS 


iDQs^Iil 




i6]*->DQ5 




GND [4 




i5|^^DQ4, 






Outline 28P2W- 


C 




OE -*1 




1]]'^ AlO 


All ->[l3 




20]^S 


A9 ->[l4 




i|]<*-*' DQ8 


A8 -►H 




[§]♦-► DQ7 


A13-*|26 




It]*^ DQ6 


w -^iz 




ri^DQs 


Vcc m 




lU'^ DQ4 


M5M5256CVP 


m] GND 


Al4->[l 




A12-^[I 




is]'*-*' DQ3 


A7 -*►[! 




?!]'<-► DQ2 


A6 ->E 




nj^DGl 


A5 -►E 




lo]-^ Ao 


A4 ->[I 




i]<- Ai 


A3 -E 




IJ-^- A2 




Outline 28P2C-A 




A3 -►[7 




T]*- A2 


A4 — ►[£ 




9]*- Al 


A5 ->[? 




To]««— Ao 


A6 -►[£ 




l^'^-^DQi 


A7 -►[J 




l^^-*' DQ2 


A12-*[1 




?3]'«-»-DQ3 


AM— ►[! 




h] GND 


M5M5256CRV 




VCC m 




Ti]-^ DQ4 


w -^iz 




?6]'«-^DG5 


Al3-^|1 




Tt]'^ DQ6 


A8 ->il 




i8]'«-^DQ7 


A9 -*i4 




l^^*-*- DQs 


All — ►lil 




20]<-S 


OE ^1 




|T]^»-Aio 




Outline 28P2C-B 
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MITSUBISHI LSIs 

M5M5256CFP, VP, RV-1 2VLL,-1 5VLL,-1 2VXLr1 5VXL 

262144.BIT(32768-WORD BY8-BIT)CM0S STATIC RAM 



FUNCTION 

The operation mode of the M5M5256CFP . VP . RV is 
determined by a combination of the device control inputs 
S W and (5E. Each mode is summariezed in the function table. 
A write cycle is executed whenever the low level W 
overlaps with the low level S. The address must be set-up 
before the write cycle and must be stable during the entire 
cycle. The data is latched into a cell on the trailing edge 
of W, S, whichever occurs first, requiring the set-up and hold 
time relative to these edge to be maintained. The output 
enable DE directly controls the output stage. Setting the OE 
at a high level, the output stage is in a high- impedance state, 
and the data bus contention problem in the write cycle is 
eliminated. 



A read cycle is executed by setting W at a high level and 
DE at a low level while ^ are in an active state. 

When setting S at a high level, the chip is in a non- 
selectable mode in which both reading and writing are 
disabled. In this mode, the output stage is in a high- 
impedance state, allowing OR- tie with other chips and 
memory expansion by S. The power supply current is reduced 
as low as the stand-by current which is specified as Icc3 
or Icc4. and the memory data can be held + 2V power supply, 
enabling battery back-up operation during power failure or 
power- down operation in the non- selected mode. 



FUNCTION TABLE 



s 


W 


OE 


Mode 


DQ 


Ice 


H 


X 


X 


Non selection 


High- impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


Dout 


Active 


L 


H 


H 




High- impedance 


Active 



BLOCK DIAGRAM 



ADDRESS 
INPUTS 



WRITE CONTROL INPUT wfe 

CHIP SELECT INPUT S@ 

OUTPUT ENABLE oe@ 

INPUT ^ 
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MITSUBISHI LSIs 

M5M5256CFP,VP,RV-1 2VLL,-1 5VLLr1 2VXLr1 5VXL 

2621 44-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


- 0.3-7 


V 


Vi 


Input voltage 


- 0.3*-- Vcc + 0.3 


V 


Vo 


Output voltage 


0~Vcc 


V 


Pd 


Power dissipation 


Ta = 25^C 


700 


mW 


Topr 


Operating temperature 




0-70 


V 


Tstg 


Storage temperature 




-65-150 


V 



* - 3.0V in case of AC (Pulse width ^ 30ns) 



DC ELECTRICAL CHARACTERISTICS ( Ta = 0-70 °C. Vcc = 2.7-5.5V. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 




Limits 1 
(Vcc = 5V± 10%) 


Limits 2 
(Vcc = 3V± 10%) 


Unit 




Min 


Typ 


Max 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0. 3 


2.0 




Vcc+0. 3 


V 


ViL 


Low- level input voltage 




-0.3* 




0.8 


- 0.3* 




0.6 


V 


VOHI 


High-level output 
voltage 1 


loH = - lmA(Vcc = 5V±10%) 
loH = - 0.5mA (Vcc = 3V ± 1 %) 


2.4 






2.4 






V 


V0H2 


High-level output 
voltage 2 


loH = - 0.1 mA ( Vcc = 5V ± 1 %) 
loH = - 0.05mA ( Vcc = 3V ± 1 %) 


Vcc-0. 5 






Vcc-0. 5 






V 


Vol 


Low- level output 
voltage 


loL = 2mA(Vcc = 5V±10%) 
loL=lmA(Vcc = 3V±10%) 






0.4 






0.4 


V 


h 


Input leakage current 


Vi = 0-Vcc 






±1 






± 1 


HA 


lo 


Output leakage 
current 


S = ViH or 

OE = VhVi/o = 0-Vcc 






±1 






± 1 


^A 


Icci 


Active supply 
current 
(ACMOS level) 


S^0.2V 

Other inputs^ 0.2V 
or ^ Vcc - 0.2V 
Output open 


Min. 
cycle 




30 


45 




10 


20 


mA 


IMHz 




4 


8 




1.5 


3 


ICC2 


Active supply 

current 

(AC. TTL level) 


S = ViL. 

Other inputs = Vil or Vih 
Output open 


Min. 
cycle 




35 


50 




10 


20 


mA 


IMHz 




5 


10 




1.5 


3 


ICC3 


Stand-by supply 
current 


S^ Vcc -0.2V. 
Other inputs = 0-Vcc 


-VLL 






20 






11 


HA 


-VXL 




0.1 


5 




0.05 


2.2 


ICC4 


Stand-by supply 
current 


S = Vih. Other inputs = 0-Vcc 






3 






0.3 


mA 



* -3.0V in case of AC (Pulse width ^ 30ns) 



CAPACITANCE (Ta = 0-70 1). Vcc = 2.7-5.5V, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND. Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND, Vo = 25mVrms. f = 1 MHz 






8 


pF 



Note 1. Direction for current flowing into IC is indicated as positive, (no mark) 
2. Typical value is Vcc = 5V or 3V,Ta = 25*C. 



;)lt5l iJK>l l\J\JI\^C»^l f 



1 nn OX *-^r^^r^<i 
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M5M5256CFP,VP,RV-12VLLr15VLL,-12VXL,-15VXL 

262144-BIT(32768-WORD BY8-BIT)CM0S STATIC RAM 



1TTL 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-70 'C, Vcc = 2.7~5.5V. unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 

Input pulse level Vih = 2.4V, Vil = 0.6V ( Vcc = 5V ± 10%) 

ViH = 2.2V. Vil = 0.4V ( Vcc = 3V ± 1 %) 

input rise and fall time 5ns DQ o—f 

Reference level Voh = Vol = 1 .5V 

Transition is measured ± 500mV from steady 

state voltage, (for ten, tdis) 

Output loads Fig.1. Cl = 100pF(FP. VP, RV-15VLL.-15VXL) 

Cl = 50pF(FP.VP.RV-12VLL.-12VXL) Fig.1 Output load 

Cl = 5pF (for ten, tdis) 



m 



>- 



=FCl 

(Including 
scope and JIG) 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5256C-12VLL 
M5M5256C-12VXL 


M5M5256C-15VLL 
M5M5256C-15VXL 


Min 


Typ 


Max 


Min 


Typ 


Max 


tCR 


Read cycle time 


120 






150 






ns 


ta(A) 


Address access time 






120 






150 


ns 


ta(S) 


Chip select access time 






120 






150 


ns 


ta(OE) 


Output enable access time 






60 






75 


ns 


tdis(S) 


Output disable time after 5 high 






35 






40 


ns 


tdis(OE) 


Output disable time after DE high 






35 






40 


ns 


ten(S) 


Output enable time after S low 


10 






10 






ns 


ten(OE) 


Output enable time after DE low 


10 






10 






ns 


tv(A) 


Data valid time after address 


10 






10 






ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5256C- 1 2VLL 
M5M5256C-12VXL 


M5M5256C-15VLL 
M5M5256C-15VXL 


Min 


Typ 


Max 


Min 


Typ 


Max 


tew 


Write cycle time 


120 






150 






ns 


tw(W) 


Write pulse width 


80 






90 






ns 


tsu(A) 


Address set up time 
















ns 


tsu(A-WH) 


Address set up time with respect to W high 


90 






100 






ns 


tsu(S) 


Chip select set up time 


90 






100 






ns 


tsu(D) 


Data set up time 


45 






50 






ns 


th(D) 


Data hold time 
















ns 


trec(W) 


Write recovery time 
















ns 


tdis(W) 


Output disable time after W low 






35 






40 


ns 


tdis(OE) 


Output disable time after OE high 






35 






40 


ns 


ten(W) 


Output enable time after W high 


10 






10 






ns 


ten(OE) 


Output enable time after OE low 


10 






10. 






ns 
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MITSUBISHI LSIs 

M5M5256CFP,VP, RV-1 2VLLr1 SVLLrl 2VXLr1 5VXL 

.■ '" '' '-■; ■ :. .,, ^ . '; • 2621 44-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 

(4) TIMING DIAGRAMS 
Read cycle 



Ao~Ai4 



OE 



DQi~DQ8 
(Dout) 




W= "H'Mevel 



Write cycle (W control mode) 



tew 



Ao~Ai4 



OE 



W 

DQi~DQ8 
(Din) 

DQi~DQ8 
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MITSUBISHI LSIs 

M5M5256CFP,VP, RV-1 2VLLr1 SVLL^-1 2VXLr1 5VXL 

262144-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 
Write cycle (S control mode) 



tew 



Ao~Ai4 



W 



DQi~DQ8 
(Din) 




Note 4. Hatching indicates the state is don't care^_ 

5. Writ[ng is executed in overiap of S and W low._ 

6. If W goes low simultaneously with or prior to S, the output remains in the high- impedance state. 

7. Don't apply inverted phase signal externally when DQ pin is in output mode. 

8. ten, tdis are periodically sampled and are not 100% tested. 



A 
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M5M5256CFP, VP, RV-1 2VLLr1 SVLL^-1 2VXL,.1 5VXL 

2621 44-BIT(32768-WORD BY 8-BIT)CM0S STATIC RAM 



POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 °C. unless otherwise noted) 



Symbol 


■ 

Parameter 






Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(s) 


Chip select input S 


2.2V^Vcc(PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC(PD) 




ICC(PD) 


Power down supply current 


Vcc = 3V. 

Other inputs = 3V 


-VLL 






10* 


^A 


-VXL 




0.05 


2** 



* Ta = 25''C.lGC(PD)= 1 u A 
** Ta = 25''C,ICC(PD)=0.2 uA 



(2) TIMING REQUIREMENTS (Ta- 0-70 °C. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




tCR 






ns 



(3) POWER DOWN CHARACTERISTICS 
S control mode 



Vcc 



2.2V 




Z7V- 



trec(PD) 



r2.2V 



S ^ Vcc - 0.2V 
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MITSUBISHI LSIs 

M5M51008AFP,VP,RV-85VL,-10VL, 

-85VLL,-10VLL 

1048576-BIT(1 31 072-WORD BY8-BIT)CM0S STATIC RAM 



DESCRIPTION 

The M5M51008AFP. VP. RV are a 1048576-bit CMOS static 
RAM organized as 131072 word by 8- bit which are 
fabricated using high-performance triple polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high density and low power static RAM. 

They are low stand-by current and low operation current 
and ideal for the battery back-up application. 

The M5M51008AVP, RV are packaged in a 32- pin thin 
small outline package which is a high reliability and high 
density surface mount device (SMD). Two types of devices 
are available. M5M51008AVP ( normal lead bend type 
package). M5M51008ARV( reverse lead bend type package). 
, Using both types of devices, it becames very easy to design 
a printed circuit board. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M51008AFP.VP,RV-85VL 
M5M51008AFP,VP. RV-10VL 


85ns 
100ns 


20mA 
(1MHz) 


60 n A 
(Vcc = 3.6V) 


M5M51008AFP.VP.RV-85VLL 
M5M51008AFP,VP.RV-10VLL 


85ns 
100ns 


12 ^ A 
(Vcc = 3.6V) 

0.3 u A 
(Vcc = 3.0V.typ) 



• Single + 3.3V power supply 

• Low stand-by current 0.3iiA(typ.) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by Si, S2 

• Data hold on + 2V power supply 

• Three-state outputs : OR- tie capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Package 

M5M51008AFP 32pin 525 mil SOP 

M5M51 008AVP. RV 32pin 8 x 20mm' TSOP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 




NC 


EO 


^^ 


H VCC 




fAl6 


-F 






lll^-Al 5 ADDRESS INPUT 




A14 


-[3 






30]^c, CHIP SELECT 
£0J<-S2 INPUT 




A12 
A7 


-E 
-E 






29|^W WRITE CONTROL 
=\ ^ INPUT 
28|<-A13] 


ADDRESS 
INPUTS 


A6 
< A5 


->[E 
-E 






27l^A8 ADDRESS 
E^ ^^ llNPUTS 

26]^«— A9 




A4 


-li 




U1 


25]— All 






A3 


-H 




s 

00 


24l,^_OE OUTPUT ENABLE 
E^ °^ INPUT 




A2 


-.[To 




> 


23]<— AlO ADDRESS INPUT 




Al 


-01 




22I— ST CHIP SELECT 
^ ^^ INPUT 




[ao 


-^ 






2T]^DQ8 




DATA \^' 


^^[13 






20].»-»-DQ7 


DATA 


INPUTS/ S^2 
OUTPUTS 1^3 








^-•-►DQe/ 
Tb]..-»-DQ5 


> INPUTS/ 
OUTPUTS 


(OV)GND 


^ 






T7]-.-.DQ4, 




Outline 


32P2M- 


A 


A11 -> 


T 




cV 


Ky tc 


32]— OE 


A9 — ► 


2 








31 ^*— AlO 


A8 — ► 

A13 — ► 


_3 
"4 








3o]*- ST 

29]<HH- DQ8 


w -^ 


5 








28 <*^ DQ7 


S2 -> 


6 








27 <-> DOe 


A15 — ► 


7 








26 «.-. DQ5 


Vcc 


R 








25] ^^^ DQ4 
24] GND 


NC 


■9 




M5M51008AVP 


AI6 -> 


10 








23 ..-► DQ3 


A14 -> 
A12 -* 


n 

]2 








22]-.-*- DQ2 
2T]*-> DQl 


A7 -> 


13 








20 <— AO 


A6 -^ 


14 








19 «•— Al 


A5 — *► 


15 








18 <«— A2 


A4 — ► 


16 




'i'j 


^^ 


17 ^«— A3 






u 


cc 






Outline 


32P3H-E 1 








5") 




A4 — ► 


il 






u 


17 -t—As 


A5 — 


15 








18 ^.— A2 


A6 — ► 


14 








19— Al 


A7 — ^ 


T3 








20— AO 


A12— ► 


12 








21 ♦H-DQl 


A14— ► 


11 








22 — DQ2 


Aie-*- 


10 








23 ^DQ3 


NC 


9 








13 GND 
25]^^DQ4 


VCC 


~a 




M5M51008ARV 


A15— ► 


7 








26 — DQ5 


S2 — 


6 








27 ^DQ6 


w -> 


5 








28*-*'DQ7 


A13-*- 


4 








29 <->DQ8 


A8 — ► 


3 








30 ^—ST 


A9 — - 


2 








31 *— AlO 


All — ► 


1 


U 




55 


l — OE 






Outline 


32P3H-F 








NC : NO CONNECTION 



M5M51 008AFP, VP, RV-85VL, -85VLL : Under development 
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MITSUBISHI LSis 

M5M51 008AFP,VP,RV-85VL,-1 0YLr85VLL,-1 OVLL 

1 048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



t=UNCTION 

The operation mode of the M5M51008A series are determined 
by a combination of the device control inputs S7, S2, W and 
OE. Each mode is summarized in the function table. 

A write cycle is executed whenever the low level W 
overlaps with the low level ST and the high level S2. The 
address must be set-up before the write cycle and must 
be stable during the entire cycle. The data is latched into 
a cell on the trailing edge of W, Si or S2, whichever occurs 
first, requiring the set-up and hold time relative to these 
edge to be maintained. The output enable input OE directly 
controls the output state. Setting the OE at a high level, the 
output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle is eliminated. 

FUNCTION TABLE 



A read cycle is executed by setting W at a high level and 
OE at a low level while Si and S2 are in an active state (^ 
= L. S2 = H) _ 

When setting Si at a high level or S2 at a low level, the 
chip are in a non- selectable mode in which both reading 
and writing are disabled. In this mode, the output stage is 
in a high- impedance state, allowing OR- tie with other chips 
and memory expansion by ST and S2. The power supply 
current is reduced as low as the stand-by current which 
is specified as Iocs or Icc4, and the memory data can be 
held at + 2V power supply, enabling battery back-up operation 
during power failure or power- down operation in the non- 
selected mode. 



-w 


S2 


W 


W 


Mode 


DO 


Ice 


X 


L 


X 


X 


Non selection 


High -impedance 


Stand-by 


H 


X 


X 


X 


Non selection 


High- impedance 


Stand-by 


L 


H 


L 


X 


Write 


Din 


Active 


L 


H 


H 


L 


Read 


Dout 


Active 


L 


H 


H 


H 




High- impedance 


Active 



BLOCK DIAGRAM 



ADDRESS INPUTS < 



WRITE CONTROL rrjr^Q. 
INPUT^^^^ 
CHIP SELECT INPUTS|52 

OUTPUT ENABLE qE- 
INPUT 




p)Vcc(3.3V) 
l6)GND(0V) 



^ Pin numbers inside dotted line show those of TSOP. 
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MITSUBISHI LSIs 

M5M51 008AFP, VP, RV-85VLr1 0VLr85VLLr1 OVLL 



1048576-BIT(1 31 072-WORD BY8-BIT)CM0S STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


- 0.3-7 


V 


Vi 


Input voltage 


- 0.3 -Vcc + 0.3 


V 


Vo 


Output voltage 


0~Vcc 


V 


Pd 


Power dissipation 


Ta = 25'C 


700 


mW 


T opr 


Operating temperature 




0-70 


V 


Tstg 


Storage temperature 




-65-150 


V 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70 *C. Vcc = 3.3 ± 0.3V. unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 




Min 


Typ 


Max 


VlH 


High-level input voltage 




2.0 




Vcc+0. 3 


V 


ViL 


Low- level input voltage 




-0.3 




0.6 


V 


VOHI 


High-level output voltage 1 


loH = - 1 mA 


2.4 






V 


V0H2 


High-level output voltage 2 


loH = - 0.1mA 


Vcc-0.5 






V 


Vol 


Low- level outout voltage 


loL = 2mA 






0.4 


V 


li 


Input current 


Vi = 0-Vcc 






± 1 


UA 


lo 


Output current in off- state 


ST = ViH or S2 = ViL or OE = Vih 
Vi/ = 0- Vcc 






± 1 


nA 


Icci 


Active supply current 
(Min cycle) 


Output- open (duty 100%) 
Si = ViL. S2 = Vih. 
other inputs = Vih or Vil 
Output- open (duty 100%) 




15 


30 


mA 


ICC2 


Active supply current 
(1MHz) 




8 


20 


mA 


ICC3 


Stand-by current 


1) S2^0.2V. 

other inputs = 0— Vcc 

2) ST ^ Vcc -0.2V. 
S2 ^ Vcc - 0.2V. 
other inputs = 0— Vcc 


-VL 






60 


nA 


-VLL 




0.3 


12 


^A 


ICC4 


Stand-by current 


^ = Vih or S2 = Vil, 
other inputs = 0— Vcc 






0.33 


mA 



CAPACITANCE(Ta = 0-70T), Vcc = 3.3 ± 0.3V. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND. Vi = 25mVrms. f = 1 MHz 






6 


pF 


Co 


Output capacitance 


Vo = GND, Vo = 25mVrms, f = 1 MHz 






8 


pF 



Note 1. Direction for current flowing into an IC is positive (no mark). 
2. Typical value is VCC = 3.3V, Ta = 25 °C. 
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M5M51 008AFP,VP,RV-85VL,-1 0VLr85VLLr1 OVLL 

1 048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



DQO- 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-10 V, Vcc = 3.3 ± 0.3V. unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 

Input pulse level"-- Vih = 2.2V. Vil = 0.4V 

Input rise and fall time- 5ns 

Reference level Voh = Vol=1.5V 

Output loads- Fig.1. Cl = 30pF(FP. VP, RV-85VU-10VU 

-85VLL.-10VLL) 

Cl = 5pF(for ten.tdis) 
Transition is measured ± 500nnV from steady 
state voltage, (for ten, tdis) 



Vcc 



: 1 .8k Q 



990 Q T= Cl (Including scope 
and JIG) 



777 
Fig. 1 Output load 



(2) READ CYCLE 
















Symbol 


Parameter 


Limits 


Unit 


M5M51008A 
-85VL.-85VLL 


M5M51008A 
-10VL-10VLL 


Min 


Typ 


Max 


Min 


Typ 


Max 


tCR 


Read cycle time 


85 






100 






ns 


ta(A) 


Address access time 






85 






100 


ns 


ta(S1) 


Chip select 1 access time 






85 






100 


ns 


ta(S2) 


Chip select 2 access time 






85 






100 


ns 


ta(OE) 


Output enable access time 






45 






50 


ns 


tdis(SI) 


Output disable time after Si high 






30 






35 


ns 


tdis(S2) 


Output disable time after S2 low 






30 






35 


ns 


tdis(OE) 


Output disable time after OE high 






30 






35 


ns 


ten(SI) 


Output enable time after Si low 


10 






10 






ns 


ten (32) 


Output enable time after S2 high 


10 






10 






ns 


ten(OE) 


Output enable time after OE low 


5 






5 






ns 


tv(A) 


Data valid time after address 


10 


■ 




10 






ns 



(3) WRITE CYCLE 
















Symbol 


Parameter 


Limits 


Unit 


M5M51008A 
-85VU-85VLL 


M5M51008A 
-10VL.-10VLL 


Min 


Typ 


Max 


Min 


Typ 


Max 


tow 


Write cycle time 


85 






100 






ns 


tw(W) 


Write pulse width 


65 






75 






ns 


tsu(A) 


Address set up time 
















ns 


tsu(A-WH) 


Address set up time with respect to W 


75 






85 






ns 


tsu(SI) 


Chip select 1 set up time 


75 






85 






ns 


tsu(S2) 


Chip select 2 set up time 


75 






85 






ns 


tsu(D) 


Data set up time 


35 






40 






ns 


th(D) 


Data hold time 
















ns 


fr^^f\AI\ 


Write recover^' time 
















ns 


tdis(W) 


Output disable time from W low 






30 






35 


ns 


tdis(OE) 


Output disable time from OH high 






30 






35 


ns 


ten(W) 


Output enable time from W high 


5 






5 






ns 


ten(OE) 


Output enable time from OE low 


5 






5 






ns 
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(4) TIMING DIAGRAMS 
Read cycle 



Ao'^Aie 



^ 



S2 



DE 



DQi~DQ8 




W= "H"level 



Write cycle (W control mode) 



tew 



Ao~Ai6 



Si 



S2 



OE 



W 



DQi-DQs 




A 



MITSUBISHI 
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MITSUBISHI LSIs 

M5M51 008AFP,VP,RV-85VL,-1 0VL,-85VLLr1 OVLL 

1 048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



Write cycle (Si control mode) 



tew 



Ac^Aie 



Si 



$2 



W 



DQi~DQ8 




Write cycle (82 control mode) 



Ao~Ai6 



Si 



S2 



W 



DQi~DQ8 



X 



tsu(A) 



(Note 5) 



tew 



X 



tsu(S2) 



f 



(Note 4) 



tsu(D) 



trec(W) 



\ 



th(D) 



t 



DATA IN STABLE 



1 



Note 3. Hatching indicates the state is "don't care". 

4. Writing is executed while 32 high overlaps Si and W low. 

5. When the falling edge of W is simultaneously or prior to the falling edge of ST or rising edge of 32, the outputs 
are maintained in the high impedance state. 
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1 048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 'C. unless otherwise notecJ) 



Synnbol 


Parameter 






Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(5T) 


Chip select input Si 




2.0 






V 


Vl(S2) 


Chip select input S2 


3.0V^Vcc(PD) 






0.6 


V 


Vcc(PD)<3.0V 






0.2 


ICC(PD) 


Power down supply current 


Vcc = 3V 

1) S2^0.2V. 

other inputs = 0'-3V 

2) Si ^ Vcc - 0.2V. 
S2 ^ Vcc - 0.2V. 
other inputs = 0~3V 


-VL 






50 


HA 


-VLL 




0.3 


10 

(Note 7) 



Note 7. ICC(PD)= 1 uA in case of Ta = 25'C. 



(2) TIMING REQUIREMENTS (Ta = 0-70 U unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
sT control mode 



Vcc 



ST 



^ 



tsu(PD)^ 



3.0V 



3.0V- 



trec(PD) 



Si ^ Vcc - 0.2V 



^ 



S2 control mode 

Vcc 



S2 



tsu(PD) 



\0.2V 



•3.0V 



S2 ^ 0.2V 



3.0V 




A 
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MITSUBISHI LSIs 

M5M51 008AFP,VP,RV-1 2VL,-1 5VL, 

-12VLL,-15VLL 

1 048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



DESCRIPTION 

The M5M51008AFP. VP. RV are a 1048576-bit CMOS static 
RAM organized as 131072 word by 8- bit which are 
fabricated using high-performance triple polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high density and low power static RAM. 

They are low stand-by current and low operation current 
and ideal for the battery back-up application. 

The M5M51008AVP. RV are packaged in a 32- pin thin 
small outline package which is a high reliability and high 
density surface mount device (SMD). Two types of devices 
are available. M5M51008AVP ( normal lead bend type 
package), M5M51008ARV( reverse lead bend type package). 
Using both types of devices, it became very easy to design 
a printed circuit board. 

FEATURES 



Type name 




Power supply current | 


(max) 


Active 
(max) 


Stand-by 
(max) 


M5M51008AFP,VP,RV-12VL 


120ns 


15mA (1MHz) 


55 u A 
(Vcc = 3.3V) 


M5M51008AFP.VP.RV-15VL 


150ns 


5mA (1 MHz) 


M5M51008AFP,VP,RV-12VLL 


120ns 


15mA(lMHz) 


11 uA 
(Vcc = 3.3V) 

0.3 [X A 
(Vcc = 3.0V, 
typ) 


M5M51008AFP.VP,RV-15VLL 


150ns 


5mA ( 1 MHz) 



• Single + 2.7~5.5V power supply 

• Low stand-by current 0.3 m A (typ.) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by ST, S2 

• Data hold on + 2V power supply 

• Three- state outputs : OR-tie capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Package 

M5M51 008AFP 32pin 525 mil SOP 

M5M51 008AVP. RV • • • • • 32pin 8 x 20mm^ TSOP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 






NC 


ClO 


^ 


32] Vcc 




[Aie 


-F 






lll'^Al 5 ADDRESS INPUT 




A14 


-E 






^-u_oo CHIP SELECT 
£HJ*-S2 INPUT 




A12 
A7 


-E 
->E 






29l^W WRITE CONTROL 
=g^ INPUT 


ADDRESS 
INPUTS 


A6 
' A5 


-E 




01 


27l*-AB ADDRESS 
E^ ^^ llNPUTS 




A4 


-li 




w 


25] ♦-All 






A3 


-E 




OB 


24I4— hf output enable 

Ez^ ^"^ INPUT 




A2 


-.|10 




> 


23|<.— AlO ADDRESS INPUT 




Al 


-El 




? 


221^S7 CHIP SELECT 
t^^^^ NPUT 




[ao- 


->^ 






2T]^^-DQ8 




DATA [^^ 


^El 






20]*-^DQ7 


DATA 


INPUTS/ iDQ2 
OUTPUTS [t^3 


<->[l5 






iH^H-DQe) 
T8]*-^DQ5 


INPUTS/ 
OUTPUTS 


(OV)GND 


[?6 






uj^-t-DQA) 








Outline 


32P2M- 


A 




All — ► 


1 




cc 


V^ ^^ 


32 


^OE 


A9 — ► 


2 








31 


-*— AlO 


A8 -* 


3 








30 


^ST 


A13 — ► 


4 








29 


-^ DQ8 


w -^ 


5 








28 


*-♦ DQ7 


S2 — 


6 








27 


-*-*- DQ6 


A15 -> 


7 








28 


-^ DQS 


Vcc 


8 








?B 


■*-*■ DQ4 


NC 


¥ 




M5M51008AVP 


24 


GND 


A16 -> 


10 








23 


♦^ DQ3 


A14 -> 


11 








22 


^ DQ2 


A12 — ► 


12 








21 


^ DQl 


A7 -> 


13 








20 


<— AO 


A6 -♦ 


14 








19 


^*— Al 


A5 — *► 


15 








18 


-*- A2 


A4 —* 


IB 








17 


<»— A3 








^^ 


^^ 










u 


cc 








Outline 


32P3H-E 




A4 — ► 


16 






cc 


17 *-A3 


A5 — ► 


15 








18 ♦-A2 


A6 -> 


14 








ig^Ai 


A7 -> 


13 








20 ^AO 


Al2-> 


12 








gr^DQi 


A14-* 
Al6-> 


11 

io 








ii^DQ2 
i3]^^^-DQ3 


NC 


9 








24) GND 

25]^^-DQ4 


Vcc 


8" 




M5M51008ARV 


A15— ► 


7 








26 ^DQ5 


S2 -^ 


6 








27 <«-^DQ6 


w -^ 


5 








28^^DQ7 


Al3-> 


4 








29*^DQ8 


A8 -> 


3 








3o^ST 


A9 — ► 


2 








31 ^^AlO 


All -> 


1 









S^OE 






Outline 


32P3H-F 








NC : NO CONNECTION 
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M5M51 008AFP, VP, RV-1 2VL,-1 5VL,-1 2VLLr1 5VLL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



FUNCTION 

The operation mode of the M5M51008A series are determined 
by a combination of the device control inputs ^, S2. W and 
OE. Each mode is summarized in the function table. 

A write cycle is executed whenever the low level W 
overlaps with the low level ST and the high level S2. The 
address must be set-up before the write cycle and must 
be stable during the entire cycle. The data is latched into 
a cell on the trailing edge of W, Si or S2, whichever occurs 
first, requiring the set-up and hold time relative to these 
edge to be maintained. The output enable input UE directly 
controls the output stage. Setting the OE at a high level, the 
output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle is eliminated. 

FUNCTION TABLE 



A read cycle is executed by setting W at a high level and 
OE at a low level while ^ and S2 are in an active state (Si 
= L, S2 = H) _ 

When setting Si at a high level or S2 at a low level, the 
chip are in a non- selectable mode in which both reading 
and writing are disabled. In this mode, the output stage is 
in a high- impedance state, allowing OR- tie with other chips 
and memory expansion by Si and S2. The power supply 
current is reduced as low as the stand-by current which 
is specified as Iocs or Icc4, and the memory data can be 
held at + 2V power supply, enabling battery back-up operation 
during power failure or power- down operation in the non- 
selected mode. 



"T" 


S2 


W 


W 


Mode 


DO 


Ice 


X 


L 


X 


X 


Non selection 


High- impedance 


Stand-by 


H 


X 


X 


X 


Non selection 


High- impedance 


Stand-by 


L 


H 


L 


X 


Write 


Din 


Active 


L 


H 


H 


L 


Read 


Dout 


Active 


L 


H 


H 


H 




High- impedance 


Active 



BLOCK DIAGRAM 



ADDRESS INPUTS 



WRITE CONTROL rrj 

INPUT-'^; 

CHIP SELECT INPUTS{52 

OUTPUT ENABLE OE 
INPUT 




pWcc 
J6)GND(0V) 



^ Pin numbers inside dotted line show those of TSOP. 
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M5M51 008AFP, VP, RV-1 2VL,-1 5VL,-1 2VLL,-1 5VLL 

1 048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 
ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


- 0.3-7 


V 


Vi 


Input voltage 


- 0.3 -Vcc + 0.3 


V 


Vo 


Output voltage 


0-Vcc 


V 


Pd 


Power dissipation 


Ta = 25°C 


700 


mW 


Topr 


Operating temperature 




0-70 


°C 


Tstg 


Storage temperature 




-65-150 


V 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70 °C. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 1 
(Vcc = 5V±10%) 


Limits 2 
(Vcc = 3V±10%) 


Unit 




Min 


Typ 


Max 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0. 3 


2.0 




Vcc+0.3 


V 


ViL 


Low- level input voltage 




-0.3 




0.8 


-0.3 




0.6 


V 


VOHl 


High-level output voltage 1 


loH = - 1mA 


2.4 






2.4 






V 


V0H2 


High-level output voltage 2 


loH = - 0.1mA 


Vcc-0. 5 






Vcc-0. 5 






V 


Vol 


Low- level outout voltage 


loL = 2mA 






0.4 






0.4 


V 


h 


Input current 


Vi = 0-Vcc 






± 1 






± 1 


^A 


lo 


Output current in off- 
state 


ST = ViH or S2 = ViL or 0E = Vih 
Vi/o = 0-Vcc 






± 1 






± 1 


^A 


Icci 


Active supply current 
(Min cycle) 


ST = ViL, S2 = VlH, 

Other inputs = Vih or 

ViL 

Output- open (duty 
100%) 


-12VL,-12VLL 




30 


60 




10 


20 


mA 


-15VL,-15VLL 




25 


40 




7 


15 


ICC2 


Active supply current 
(1MHz) 


-12VL.-12VLL 




25 


40 




8 


15 


mA 


-15VL.-15VLL 




7 


15 




2.5 


5 


ICC3 


Stand-by current 


1) S2^0.2V. other 
inputs = 0— Vcc 

2) Si ^ Vcc - 0.2V, 
S2 ^ Vcc - 0.2V. 
other inputs = 
0-Vcc 


-VL 






100 






55 


liA 


-VLL 




0.5 


20 




0.3 


11 


\xA 


ICC4 


Stand-by current 


ST = ViH or S2 = ViL, 
other inputs = 0— Vcc 






3 






0.33 


mA 



CAPACITANCE (Ta = 0-70 °C. Vcc = 2.7-5.5V, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


pF 


Co 


Output capacitance 


Vo = GND, Vo = 25mVrms, f = 1 MHz 






8 


PF 



Note 1 : Direction for current flowing into an IC is positive (no mark) 
2 : Typical value is Vcc = 5V, Ta = 25 °C 



3-26 



A 



MITSUBISHI 
ELECTRIC 



MITSUBISHI LSIs 

M5M51 008AFP, VP, RV-1 2VLr1 SVL^-1 2VLLr1 5VLL 
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DQO- 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-70 'C. Vcc = 2.7~5.5V. unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 

Inputpulse level Vih = 2.4 V. Vil = 0.6V (Vcc = 5V ± 10%) 

ViH = 2.2V. Vil = 0.4V ( Vcc = 3V ± 1 %) 

Input rise and fall time 5ns 

Reference level Voh = Vol = 1 .5V 

Output loads Fig.l. Cl = 100pF(FP. VP. RV- 15VL.-15VLL) 

Cl = 30pF ( FP. VP. RV- 1 2VL. - 1 2VLL) 

Cl = 5pF(for ten, tdis) 

Transition is measured ± 500mV from steady 
state voltage, (for ten, tdis) 



Vcc 



: 1 .8k Q 



990 Q =j: Cl (Including scope 
and JIG) 



Ttr 

Fig. 1 Output load 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51008A 
-T2VL.-12VLL 


M5M51008A 
-15VL.-15VLL 


Min 


Typ 


Max 


Min 


Typ 


Max 


tCR 


Read cycle time 


120 






150 






ns 


ta(A) 


Address access time 






120 






150 


ns 


ta(S1) 


Chip select 1 access time 






120 






150 


ns 


ta(S2) 


Chip select 2 access time 






120 






150 


ns 


ta(OE) 


Output enable access time 






60 






75 


ns 


tdis (SI) 


Output disable time after ST high 






40 






50 


ns 


tdis(S2) 


Output disable time after S2 low 






40 






50 


ns 


tdis(OE) 


Output disable time after OE high 






40 






50 


ns 


ten (SI) 


Output enable time after Si low 


10 






10 






ns 


ten(S2) 


Output enable time after S2 high 


10 






10 






ns 


ten(OE) 


Output enable time after OE low 


5 






5 






ns 


tv(A) 


Data valid time after address 


10 






10 






ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51008A 
-12VL.-12VLL 


M5M51008A 
-15VL.-15VLL 


Min 


Typ 


Max 


Min 


Typ 


Max 


tew 


Write cycle time 


120 






150 






ns 


tw(W) 


Write pulse width 


85 






100 






ns 


tsu(A) 


Address set up time 
















ns 


tsu(A-WH) 


Address set up time with respect to W 


100 






120 






ns 


tsu(SI) 


Chip select 1 set up time 


100 






120 






ns 


tsu(S2) 


Chip select 2 set up time 


100 






120 






ns 


tsu(D) 


Data set up time 


45 






50 






ns 


th(D) 


Data hold time 
















ns 


trec(W) 


Write recovery time 
















ns 


tdis(W) 


Output disable time from W low 






40 






50 


ns 


tdis(OE) 


Output disable time from DE high 






40 






50 


ns 


ten(W) 


Output enable time from W high 


5 






5 






ns 


ten(OE) 


Output enable time from OE low 


5 






5 






ns 
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MITSUBISHI LSIs 

M5M51 008AFP,VP, RV-1 2VLr1 5VL,-1 2VLL,-1 5VLL 

1 048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



(4) TIMING DIAGRAMS 
Read cycle 

Ao~Ai6 

ST 

S2 



OE 



DQi-DQs 




W= "H"level 



Write cycle (W control mode) 



tew 



Ao~Ai6 



Si 



S2 



OE 



W 



DQi~DQ8 




><>CKXX><yx><y>oo<xxxxxxvxy><x>/ 



I \<xxxxxxxxxxxxxxxxxxxxxxxxxx> 
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M5M51 008AFP, VP, RV-1 2VLr1 5VL,-1 2VLLr1 5VLL 

1048576-BIT(1 31 072-WORD BY8-BIT)CM0S STATIC RAM 

Write cycle (ST control mode) 



Ao~Ai6 



ST 



S2 



w 



DQi-DQs 




Write cycle (82 control mode) 



Ao~Ai6 



^ 



S2 



W 



DQi~DQ8 



X 



tsu(A) 



tew 



X 



(Note 5) 



tsu(S2) 



/ 



(Note 4) 



tsu(D) 



trec(W) 



V 



th(D) 



I 



DATA IN STABLE 



} 



Note 3 : Hatching indicates the state is "don't care". 

4 : Writing is executed while 32 high overlaps Si and W low. 

5 : When the falling edge of W is simultaneously or prior to the falling edge of Si or rising edge of S2, the outputs 

are maintained in the high impedance state. 

6 : Don't apply inverted phase signal externally when DQ pin is output mode. 
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M5M51 008AFP, VP, RV-1 2VLr1 5VLr1 2VLL,-1 5VLL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 ^C. unless otherwise noteci) 



Symbol 


Parameter 






Limits 


Unit 


1 est conaiiions 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 




2 






V 


Vi(sT) 


Chip select input Si 


2.2V^Vcc(PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC(PD) 




Vl(S2) 


Chip select input S2 


4.5V^Vcc(PD) 






0.8 


V 


Vcc(PD)<4.5V 






0.2 


ICC(PD) 


Power down supply current 


Vcc = 3V 

1) S2^0.2V. 

other inputs = 0~3V 

2) Si ^ Vcc - 0.2V. 
S2 ^ Vcc - 0.2V. 
other inputs = 0~3V 


-VL 






50 


^A 


-VLL 




0.3 


10 

(Note 7) 



Note 7 : ICC(PD)= 1 m A in 



of Ta = 25X. 



(2) TIMING REQUIREMENTS (Ta = 0-70 T:. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu(PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
ST control mode 



Vcc 



Si 



2.7V 



-/ 



tsu(PD) 



2.7V- 



trec(PD) 



Si ^ Vcc - 0.2V 



2.2V 



S2 control mode 

Vcc 



S2 



2.7V 



VlH 



\ 



tsu(PD) 



2V 




S2 ^ 0.2V 



trec(PD) 



0.2V 



t 
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M5M51 T08AFP, VP,R V-85VSL,-1 OVSL 

p p C I IMIU AR^ 1 048576-BIT(1 31 072-WORD BY 8-BIT) CMOS STATIC RAM 






, um\ specif tc^t^on, 
.. . 1 te subiect to change. 



DESCRIPTION 

The M5M51T08AFP,VP,RV are a 1048576-bit CMOS static RAM 
organized as 131072-word by 8-bit wliich are fabricated using 
high-performance quadruple-poiysilicon CMOS technology. The 
use of thin film transistor (TFT) load NMOS cells and CMOS 
periphery result in a high density, ultra low power and high 
reliability static RAM. 

They are low standby current and low operation current and 
ideal for the battery back-up application. 

The M5M51T08AVP,RV are packaged in a 32-pin thin small 
outline package which is a high reliability and high density surface 
mount device (SMD). Two types of devices are available. 
M5M51T08AVP (normal lead vend type package), M5M51T08ARV 
(reverce lead vend type package). Using both types of devices, it 
becames very easy to design a printed circuit board. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(1MHz) 
(max) 


Stand-by 
(max) 


M5M51 T08AFP.VP,RV-85VSL 


85ns 


20mA 


2.4nA 

(Vcc=3.6V) 

0.05nA 

(Vcc-3.0Vtyp.) 


M5M51 T08AFP,VP,RV-1 OVSL 


100ns 



• Single +3.3V power supply 

• Low stand-by current 0.05^A (typ.) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by ^1, S2 

• Data hold on +2V power supply 

• Three-state outputs : OR-tie capability 

• OT prevents data contention in the I/O bus 

• Common data I/O 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 










v^ 




NC [T 




liJVCG 




A16 [2 




3l]AlS ADDRESS INPUT 




A14 [3 




77] o« CHIP SELECT 
30| S2 INPUT 




A12 |T 




^ -^ WRITE CONTROL 




A7 U 




^ Al3 1 




ADDRESS 


A6 [? 


s 


27] As 


.ADDRESS 


INPUTS 


' As [f 


z 


ilA9 


INPUTS 




A4 [1 


i 


25] AnJ 






A3 {± 


57] 7™- OUTPUT ENABLE 
£iJ OE INPUT 




A2 |To 


% 


23] A10 ADDRESS INPUT 




Ai \u 


■" 


52I y, CHIP SELECT 
El 51 INPUT 




. Ao 111 




21] DQs' 






' DQi |i3 




^ DQ7 




DATA INPUTS/ 
OUTPUTS 


- DQ2 lu 
DQ3 111 




19] DQ6 

iU DQs 


.DATA INPUTS/ 
OUTPUTS 


(OV) GND ^ 




17] DQ4. 




Outline 32P2M-A 




>\ N> 




Aii[l 


O' ^^ 


Hoe 


A9 [I 




iiJAio 


As d 




Hsi 


A13IT 




29] DQs 


W H 




2ilDQ7 


S2 [I 




27]DQ6 


A15[I 




i]DQ5 


VccIT 


M5M51T08AVP 


i5lDQ4 


NC [T 




24] GND 


Al6[l0 




23)003 


Ai4[ij 




i]DQ2 


Al2|jl 




21] DQi 


A7 |l3 




^Ao 


A6 Ih 




i9]Ai 


As \^5 




18|A2 


A4 [16 


NN N\ 


it] A3 


^ ^«^ kk 1 




Outline 32P3H-E 




A4 Qi 


C.C 


it] A3 


As Iji 




i8]A2 


A6 [u 




iUAi 


A7 [13 




20] Ao 


A12Q1 




21] DQi 


A14 QT 




22)002 


A16|J0 




§003 


NC [T 


M5M51T08ARV 


23 GND 


VccIT 




i]bQ4 


Ai5[y 




§DOs 


S2 [? 




27)DQ6 


W U 




§007 


A13[T 




29)008 


As [T 




30)S1 


A9 U 





lijAio 


Aii|T 


3i0E 




Outline 32P3H-F 




NC : NO CONNECTION 
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MITSUBISHI LSIs 

M5M51T08AFP,VP,RV-85VSLr10VSL 



1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 



FUNCTION 

The operation mode of the M5M51T08A series are determined by 
a combination of the device control inputs 5i, S2, W and OT. Each 
mode is summarized in the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level ^1 and the high level S2. The address must be set up 
before the write cycle and must be stable during the entire cycle. 
The data is latched into a cell on the trailing edge of W, ^1 or S2, 
whichever occurs first, requiring the set-up and hold time relative 
to these edge to be maintained. The output enable input ^ 
directly controls the output stage. Setting the UE at a high level, 
the output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle is eliminated. 



A read cycle is executed by setting W at a high level and D¥ at a 
low level while 5i and S2 are in an active state (5i = L, S2 = H). 

When setting S1 at a high level or S2 at a low level, the chip are 
in a non-selectable mode in which both reading and writing are 
disabled. In this mode, the output stage is in a high-impedance 
state, allowing OR-tie with other chips and memory expansion by 
5i and S2. The power supply current is reduced as low as the 
stand-by current which is specified as Icca or lco4, and the 
memory data can be held at +2V power supply, enabling battery 
back-up operation during power failure or power-down operation in 
the non-selected mode. 



FUNCTION TABLE 



51 


S2 


W 


OT 


Mode 


DQ 


Ice 


X 


L 


X 


X 


Non selection 


High-impedance 


Stand-by 


H 


X 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


H 


L 


X 


Write 


Din 


Active 


L 


H 


H 


L 


Read 


Dout 


Active 


L 


H 


H 


H 




High-impedance 


Active 



BLOCK DIAGRAM 




131072 WORDS 
X 8 BITS 



(512 ROWS 

X 128 COLUMNS 



X 16 BLOCKS) 



TTl 



CLOCK 
GENERATOR 




* Pin numbers inside dotted line show those of TSOP. 
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MITSUBISHI LSIs 

M5M51 T08AFP,VP,RV-85VSL,-1 OVSL 

1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-0.3-7 


V 


Vi 


Input voltage 


- O.S-Voc + 0.3 


V 


Vo 


Output voltage 


O'-Vcc 


V 


Pd 


Power dissipation 


Ta = 25'C 


700 


mW 


Topr 


Operating temperature 




0-70 


•c 


Tsto 


Storage temperature 




-65-150 


•c 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70'C, Vcc = 3.3V±0.3V, unless othen^rise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.0 




VCC+0.3V 


V 


VIL 


Ijow-level input voltage 




-0.3 




0.6 


V 


VOHI 


High-level output voltage 1 


lOH = -1 mA 


2.4 






V 


V0H2 


High-level output voltage 2 


loH = - 0.1mA 


Vcc-O.SV 






V 


Vol 


Low-level output voltage 


l0L=2mA 






0.4 


V 


h 


Input current 


Vi = 0-Vcc 






±1 


ma 


lo 


Output current In off-state 


^1 = ViH or S2 = ViL or OE = Vih 
Vi/o= 0-Vcc 






±1 


liA 


Icci 


Active supply current 
(MIn cycle) 


5i = ViL, S2 = Vih 
other inputs = Vih or Vil 
Output-open (duty 100%) 




15 


30 


mA 


ICC2 


Active supply current 
(1MHz) 




8 


20 


mA 


IC03 


Stand-by current 


1) S2^0.2V, other inputs = 0-Vcc 

2) ^1 ^ Vcc - 0.2V, 82^ Vcc - 0.2V 
other inputs = 0— Vcc 






2.4 


^A 


ICC4 


Stand-by current 


^1 = Vih or S2 = Vil, 
other inputs = 0— Vcc 






0.33 


mA 



CAPACITANCE (Ta = 0-70*C, Vcc = 3.3V±0.3V, unless othen«^ise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND,Vo = 25mVrms, f = 1 MHz 






8 


PF 



Note 1 : Direction for current flowing into an 10 is positive (no mark). 
2: Typical value is Ta = 25°C. 
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MITSUBISHI LSIs 

M5M51 T08AFP, VP,RV-85VSL,-1 OVSL 

1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-70*0, Vcc = 3.3V±0.3V, unless otherwise noted) 



(1) MEASUREMENT CONDITIONS 

Input pulse level •••• Vih « 2.2V, Vil = 0.4V 

Input rise and fall time '••• 5ns 

Reference level Voh = Vol = 1 .5V 

Output loads Fig.1 , Cl = aOpF 

Cl = 5pF (for ten, tdis) 
Transition is measured ±500mV from 
steady state voltage, (for ten, tdis) 



DQO- 



:CL 



1TTL 



(Including 
■ scope and JIG) 

Fig.1 Output load 



2) READ CYCLE 












Symbol 


Parameter 


Limits 


Unit 


M5M51T08A-85V8L 


M5M51T08A-10V8L 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


85 




100 




ns 


ta(A) 


Address access time 




85 




100 


ns 


ta(S1) 


Chip select 1 access time 




85 




100 


ns 


ta(S2) 


Chip select 2 access time 




85 




100 


ns 


ta(OE) 


Output enable access time 




45 




50 


ns 


tdis (SI) 


Output disable time after ^i high 




30 




35 


ns 


tdis (82) 


Output disable time after S2 tow 




30 




35 


ns 


tdis(OE) 


Output disable time after ^ high 




30 




35 


ns 


ten (81) 


Output enable time after 5i low 


10 




10 




ns 


ten (82) 


Output enable time after S2 high 


10 




10 




ns 


ten (OE) 


Output enable time after ?5^ low 


5 




5 




ns 


tv(A) 


Data valid time after address 


10 




10 




ns 



(3) WRITE CYCLE 












Symbol 


Parameter 


Limits 


Unit 


M5M51T08A-85V8L 


M5M51T08A-10V8L 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


85 




100 




ns 


tw(W) 


Write pulse width 


65 




75 




ns 


tsu(A) 


Address setup time 












ns 


tsu (A-WH) 


Address setup time with respect to W 


75 




85 




ns 


tsu(S1) 


Chip select 1 setup time 


75 




85 




ns 


t^u (82) 


Chip select 2 setup time 


75 




85 




ns 


tSu(D) 


Data setup time 


35 




40 




ns 


th(D) 


Data hold time 












ns 


trec(W) 


Write recovery time 












ns 


tdis(W) 


Output disable time from W low 




30 




35 


ns 


tdis (OE) 


Output disable time from UE high 




30 




35 


ns 


ten(W) 


Output enable time from W high 


5 




5 




ns 


ten (OE) 


Output enable time from ^ low 


5 




5 




ns 
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MITSUBISHI LSIs 

M5M51 T08AFP, VP,RV-85VSLr1 OVSL 

1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 



(4) TIMING DIAGRAMS 
Read cycle 



Ao~16 



51 



S2 



15E 



DQi~8 




W = "H" level 



Write cycle (W control mode) 



Ao~16 



51 



S2 



m 



w 



DQi~8 




tsu(D) th(D), 
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MITSUBISHI LSIs 

M5M51 T08AFP, VP,RV-85VSLr1 OVSL 

1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 



Write cycle (S^ control mode) 



A 0-16 



51 



S2 



W 



DQi~8 



(Note 3) 
(Note 5) 

(Note 3) 



tew 



)( 



■^ tsu(A) 



^s / 



tsu(S1) 



tsu(D) 



tree (W) 

4 ► 



X 



>(D), 



^ DATA IN STABLE ^ 



(Note 3) 



(Note 3) 



Write cycle (S2 control mode) 

Ao~16 



^1 



S2 



w 



(Note 3) 



(Note 5) 



(Note 3) 



DQi~8 



)C 



,^ tsu(A) 



tew 



X 



tsu (S2) 



tree (W) 

4 —-^ 



/ ^^ 



tsu(D) 



,th(D), 



( DATA IN STABLE y 



(Note 3) 



(Note 3) 



Note 3 : Hatching indicates the state is "don't care". 

4 : Writing is executed while S2 high overlaps SI and W low. 

5 : When the falling edge of W is simultaneously or prior to the failing edge of Si or rising edge of S2 , the outputs are maintained 

in the high impedance state. 

6 : Don't apply inverted phase signal externally when DQ pin is output mode. 
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MITSUBISHI LSIs 

M5M51 T08AFP, VP,RV-85VSL,-1 OVSL 

1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 



POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = O-^yoC , unless otherwise noted) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


MIn 


Typ 


Max 


VCC (PD) 


Power down supply voltage 




2 






V 


Vi(5i) 


Chip select input Si 




2.0 






V 


Vl(S2) 


Chip select input S2 


3.0V^Vcc(PD) 






0.6 


V 


Vcc(PD)<3.0V 






0.2 


Ice (PD) 


Power down supply current 


Vcc = 3V 

1) S2^0.2V, other inputs=0'-3V 

2) ^1 ^Vcc - 0.2V, S2^Vcc - 0.2V, 
other inputs=0'-'3V 




0.05 


2 

(Note?) 


M 



Note 7: Ice (PD) = 0.2 ^lA in case of Ta = 25'"C 



(2) TIMING REQUIREMENTS (Ta = O-yo'C , unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu (PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
Si control mode 



Vcc 



5i 



tsu (PD) 



r3.0V 



2.2V / 



Sl^Vec-0.2V 



•3.0V 
trec(PD) 



^. 



2.2V 



S2 control mode 

Vcc 



S2 




r3.0V 



tsu (PD) 



^3.0V 

tree (PD) 




S2^0.2V 
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DESCRIPTION 

The M5M51T08AFP,VP,RV are a 1048576-bit CMOS static RAM 
organized as 131072-word by 8-bit which are fabricated using 
high-performance quadruple-polysilicon CMOS technology. The 
use of thin film transistor (TFT) load NMOS cells and CMOS 
periphery result in a high density, ultra low power and high 
reliability static RAM. 

They are low standby current and low operation current and 
ideal for the battery back-up application. 

The M5M51T08AVP.RV are packaged in a 32-pin thin small 
outline package which is a high reliability and high density surface 
mount device (SMD). Two types of devices are available. 
M5M51T08AVP (normal lead vend type package), M5M51T08ARV 
(reverce lead vend type package). Using both types of devices, it 
becames very easy to design a printed circuit board. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(1MHz) 
(max) 


Stand-by 
(max) 


M5M51T08AFP.VP,RV-12VSL 


120ns 


15mA 


2.2nA 

(VCC=3.3V) 

0.05nA 
(Vcc=3.0V,typ.) 


M5M51 T08AFP.VP,RV-1 5VSL 


150ns 


5mA 



• Single +2.7~5.5V power supply 

• Low stand-by current 0.05nA (typ.) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by ^i, S2 

• Data hold on +2V power supply 

• Three-state outputs : OR-tie capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 








NC [T 


\y 


HVcc 




Al6 [T 




llJAlS ADDRESS INPUT 




Ai4 [T 




^S2 fN^p'Cr^^^^"^ 




Ai2 [T 




ilw lK?lIf^°^T"°^ 




A7 [T 




i|Ai3 ] 




ADDRESS 


As [? 


s 


27] As 


.ADDRESS 


INPUTS 


' As [7 


s 


ilA9 


INPUTS 




A4 H 


i 


UAh J 






A3 [I 


^ ^ a'pr^'"'^"'' 




A2 [To 


^ 


23| A10 ADDRESS INPUT 




A1 \u 


"^ 


oo\-pf, CHIP SELECT 
f£] Si INPUT 




. Ao El 




illDQs' 






" DQi |i3 




§ D07 




DATA INPUTS/ 
OUTPUTS 


- DQ2 |i4 
DQ3 lis 




ig DQ6 
lH DOS 


.DATA INPUTS/ 
OUTPUTS 


(OV) GND m 




17] DQ4. 




Outline 32P2M-A | 




SN \N 




A11 U 


Ky ^^ 


Hoe 


A9 E 




ii]Aio 


As U 




§^1 


Ai3[i 




H DOS 


W [I 




^DQ7 


S2 H 




iJDQe 


A15[T 




^DQs 


VccIT 


M5M51T08AVP 


§004 


NC [I 




iJGND 


Ai6 \^o 




i|DQ3 


A14 \u 




2|DQ2 


A12[1 




ill DQi 


A7 [Ti 




^Ao 


A6 |14 




iiJAi 


As m 




18]A2 


A4 ^ 


\\ NN 


ill A3 




vs. s.'^ 




Outline 32P3H-E 


N\ 


A4 [il 


^S* 


ill A3 


As 111 




iilA2 


A6 |14 




TqIAi 


. A7 \^ 




io]Ao 


Al2[l2 




21] DQi 


A14[T? 




ilDQ2 


Ai6[io 




i]DQ3 


NC H 


M5M51T08ARV 


Sgnd 


VcoU 




i|DQ4 


Ai5[T 




^DQs 


S2 u 




27)006 


w II 




ilOQ7 


Ai3l_i 




29JDQ8 


As [3 




Hsi 


A9 [I 




3i|Aio 


Aii|T 


o 


iloE 




Outline 32P3H-F 




NC: NO CONNECTION 
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MITSUBISHI LSIs 

M5M51 T08AFP, VP,RV-1 2VSLr1 5VSL 

1048576-BIT {131072-WORD BY 8-BIT) CMOS STATIC RAM 



FUNCTION 

The operation mode of the M5M51 T08A series are determined by 
a combination of the device control inputs 5i, S2, W and ^. Each 
mode is summarized in the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level 5i and the high level S2. The address must be set up 
before the write cycle and must be stable during the entire cycle. 
The data is latched into a cell on the trailing edge of W, ^1 or S2, 
whichever occurs first, requiring the set-up and hold time relative 
to these edge to be maintained. The output enable input UE 
directly controls the output stage. Setting the ^ at a high level, 
the output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle is eliminated. 



A read cycle is executed by setting W at a high level and ^ at a 
low level while ^1 and S2 are in an active state {^1 = L, S2 = H). 

When setting ^1 at a high level or S2 at a low level, the chip are 
in a non-selectable mode in which both reading and writing are 
disabled. In this mode, the output stage is in a high-impedance 
state, allowing OR-tie with other chips and memory expansion by 
5i and S2. The power supply current is reduced as low as the 
stand-by current which is specified as Icc3 or Icc4, and the 
memory data can be held at +2V power supply, enabling battery 
back-up operation during power failure or power-down operation in 
the non-selected mode. 



FUNCTION TABLE 



51 


S2 


W 


^ 


Mode 


DQ 


Ice 


X 


L 


X 


X 


Non selection 


High-impedance 


Stand-by 


H 


X 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


H 


L 


X 


Write 


Din 


Active 


L 


H 


H 


L 


Read 


Dout 


Active 


L 


H 


H 


H 




High-impedance 


Active 



BLOCK DIAGRAM 




ou 



131072 WORDS 
X 8 BITS 



(512 ROWS 

X 128 COLUMNS 

X 16 BLOCKS) 



T 



CLOCK 
GENERATOR 




41 Pin numbers inside dotted line show those of TSOP. 
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MITSUBISHI LSIs 

M5M51 T08AFP, VP,RV-1 2VSLr1 5VSL 



1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-0.3-7 


V 


Vi 


Input voltage 


-O.S-Vcc + O.S 


V 


Vo 


Output voltage 


O-Vcc 


V 


Pd 


Power dissipation 


Ta = 25r 


700 


mW 


Topr 


Operating temperature 




0-70 


•c 


Tstg 


Storage temperature 




-65-150 


•c 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70C. unless othenvise noted) 



Symbol 


Parameter 


Test conditions 




Limits 1 
(Vcc = 5V±10%) 


Limits 2 
(Vcc = 3V±10%) 


Unit 




Min 


Typ 


Max 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+O.SV 


2.0 




Vcc+O.SV 


V 


ViL 


Low-level input voltage 




-0.3 




0.8 


-0.3 




0.6 


V 


V0H1 


High-level output voltage 1 


loH = - 1 mA 


2.4 






2.4 






V 


V0H2 


High-level output voltage 2 


lOH = - 0.1 mA 


VCO-0.5V 






Vcc-O.SV 






V 


Vol 


Low-level output voltage 


IOL=2mA 






0.4 






0.4 


V 


h 


Input current 


Vi = 0-Vcc 






±1 






±1 


jiA 


lo 


Output current in off-state 


^1 = ViH or S2 = ViL or ^ = Vih 
Vic = O-Vcc 






±1 






±1 


ma 


ICC1 


Active supply current 
(Min cycle) 


^1=VlL,S2 = VlH 

other inputs = Vih or Vil 
Output-open (duty 100%) 


-12VSL 




30 


60 




10 


20 


mA 


-15VSL 




25 


40 




7 


15 


ICC2 


Active supply current 
(1MHz) 


-12VSL 




25 


40 




8 


15 


mA 


-15VSL 




7 


15 




2.5 


5 


ICC3 


Stand-by current 


1) S2^0.2V, other Inputs = O-Voc 

2) ^i^Vcc - 0.2V. S2^Vco - 0.2V 
Other inputs = 0— Vcc 






10 




0.05 


2.2 


HA 


ICC4 


Stand-by current 


B"i = Vih or S2 = Vil, 
other inputs = 0— Vcc 






3 






0.33 


mA 



CAPACITANCE (Ta = 0-70'C. Vcc = 2.7V-5.5V, unless othen/vise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND,Vo = 25mVrms, f = 1 MHz 






8 


PF 



Note 1 : Direction for current flowing into an IC is positive (no marl<). 
2: Typical value is Ta = 25°C . 
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MITSUBISHI LSIs 

M5M51 T08AFP,VP,RV-1 2VSLr1 5VSL 

1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (Ta = O-ZO'C, Vcc = 2.7'-5.5V, unless otherwise noted) 



(1) MEASUREMENT CONDITIONS 

Input pulse level -Vm = 2.4V, Vil = 0.6V (Vcc = 5V±10%) 

ViH = 2.2V, Vil = 0.4V (Vcc= 3V±10%) 

Input rise and fall time 5ns 

Reference level Voh = Vol = 1.5V 

Output loads Fig.1 , Cl = 100pF (FP, VP, RV-15VSL) 

Cl = 30pF (FP, VP, RV-1 2VSL) 
Cl = 5pF (for ten, tdis) 

Transition is measured ±500mV from 
steady state voltage, (for ten, tdis) 



1TTL 



DQO— f 



:Cl 



>- 



(Including 
scope and JIG) 



777- 

Fig.1 Output load 



2) READ CYCLE 












Symbol 


Parameter 


Limits 


Unit 


M5M51T08A-12VSL 


M5M51T08A-15VSL 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


120 




150 




ns 


ta(A) 


Address access time 




120 




150 


ns 


ta(S1) 


Chip select 1 access time 




120 




150 


ns 


ta(S2) 


Chip select 2 access time 




120 




150 


ns 


ta(OE) 


Output enable access time 




60 




75 


ns 


tdis (81) 


Output disable time after ^1 high 




40 




50 


ns 


tais{S2) 


Output disable time after S2 bw 




40 




50 


ns 


tdi8(OE) 


Output disable time after JJE high 




40 




50 


ns 


ten (81) 


Output enable time after ^1 low 


10 




10 




ns 


ten (82) 


Output enable time after S2 high 


10 




10 




ns 


ten (OE) 


Output enable time after OT low 


5 




5 




ns 


tv(A) 


Data valid time after address 


10 




10 




ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51T08A-12VSL 


M5M51T08A-15VSL 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


120 




150 




ns 


tw(W) 


Write pulse width 


85 




100 




ns 


tsu(A) 


Address setup time 












ns 


tsu(A.WH) 


Address setup time with respect to W 


100 




120 




ns 


tsu(SI) 


Chip select 1 setup time 


100 




120 




ns 


tsu (82) 


Chip select 2 setup time 


100 




120 




ns 


tfeu(D) 


Data setup time 


45 




50 




ns 


th(D) 


Data hold time 












ns 


tree (W) 


Write recovery time 












ns 


tdis(W) 


Output disable time from W low 




40 




50 


ns 


tdis(OE) 


Output disable time from OT high 




40 




50 


ns 


ten(W) 


Output enable time from W high 


5 




5 




ns 


ten(OE) 


Output enable time from OT low 


5 




5 




ns 
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MITSUBISHr LSIs 

M5M51 T08AFP, VP,RV-1 2VSLr1 5VSL 

1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 



(4) TIMING DIAGRAMS 
Read cycle 



Ao~i6 



51 



S2 



m 



DQi-8 




W = "H" level 



Write cycle (W control mode) 

Ao~16 
S2 



W 



DQi~8 




tsu (D) ^rth (Of I 
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MITSUBISHI LSIs 

M5M51 T08AFP, VP,RV-1 2VSLr1 5VSL 

1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 



Write cycle (Si control mode) 



Ao~i6 



51 



S2 



w 



DQi~8 



(Note 3} 
(Notes) 

(Note 3) 



tew 



)C 



t^u(A) 



1 ^ tsu(SI) 



^^ / 



tsu (D) th (D) 



tree (W) 



X 



^ DATA IN STABLE \ 



(Note 3) 



(Note 3) 



Write cycle (82 control mode) 



Ao~16 



51 



S2 



W 



DQi- 



(Note 3) 



(Note 5) 



(Note 3) 



>C 



tsu (A) 

N — H 



tew 



)C 



tsu (S2) 



tree (W) 

4 ^— ^ 



/ ^\ 



tsu(D) 



,th(D) 



/ DATA IN STABLE \ 



(Note 3) 



(Note 3) 



Note 3 : Hatching indicates the state is "don't care". 

4 : Writing Is executed while S2 high overlaps si and W low. 

5 : When the falling edge of W is simultaneously or prior to the falling edge of si or rising edge of S2 , the outputs are maintained 

in the high impedance state. 

6 : Don't apply inverted phase signal externally when DQ pin Is output mode. 



A 



MITSUBISHI 
ELECTRIC 



3-43 



r:,n^-)J}SM^ 



MITSUBISHI LSIs 

M5M51T08AFP,VP,RV-12VSL,-15VSL 

1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 



POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-^700 , unless otherwise noted) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC (PD) 


Power down supply voltage 




2 






V 


Vi(gi) 


Chip select input 5i 


2.2V^Vcc(PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC (PD) 




Vl (32) 


Chip select input S2 


4.5V^Vcc (PD) 






0.8 


V 


Vcc(PD)<4.5V 






0.2 


Ice (PD) 


Power down supply current 


Vcc = 3V 

1) S2^0.2V, other inputs = O-SV 

2) gi ^Voc - 0.2V, S2^Vcc - 0.2V, 
other inputs = 0'^3V 




0.05 


2 

(Note 7) 


fiA 



Note 7 : Ice (PD) = 0.2[iA in case of Ta = 25t^ 



(2) TIMING REQUIREMENTS (Ta = 0'-70*C, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tfeu (PD) 


Power down set up time 











ns 


tr8c(PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
Si control mode 



Vcc 



5i 



, ^ tSu(PD) 



[2.7V 



2.7V 1 



2.2V / 



tree (PD) 



51^VCC-0.2V 



\z. 



S2 control mode 



Vcc 

S2 



t2.7V 



2.7V] 




tSU (PD) 



tree (PD) 




S2^0.2V 
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MITSUBISHI LSIs 

M5M51 008BFP, VP,RV -70VL, -1 OVL, -1 2VL, -1 5VL, 

-70VLL,-1 OVLLrl 2VLLr1 5VLL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



DESCRIPTION 

The M5M51008BFP,VP,RV are a 1048576-bit CMOS static RAM 
organized as 131072 word by 8-blt wliich are fabricated using 
high-performance triple polysilicon CMOS technology. The use of 
resistive load NMOS cells and CMOS periphery result in a high 
density and low power static RAM. 

They are low standby current and low operation current and ideal 
for the battery back-up application. 

The M5M51008BVP,RV are packaged in a 32-pin thin small 
outline package which is a high reliability and high density surface 
mount device(SMD).Two types of devices are available. 
M5M51 008BVP (normal lead bend type package), M5M51 008BRV 
(reverse lead bend type package). Using both types of devices, it 
becomes very easy to design a printed circuit board. 

FEATURES 



Type name 


Access 

time 
(max) 


Voc 






stand-by 
(max) 


M5M51008BFP,VP,RV - 70VL 


70ns 


3.3±0.3V 


25mA 


60mA 


M5M51008BFP,VP,RV - 10VL 


100ns 


M5M51008BFP,VP,RV-12VL 


120ns 


3.0±0.3V* 


10mA 


55mA 


M5M51008BFP,VP,RV-15VL 


150ns 


M5M51008BFP.VP,RV - 70VLL 


70ns 


3.3±0.3V 


25mA 


12|xA 


M5M51008BFP,VP,RV- 10VLL 


100ns 


M5M51008BFP,VP,RV- 12VLL 


120ns 


3.0±0.3V* 


10mA 


IIHA 


M5M51008BFP,VP,RV- 15VLL 


150ns 



*Note Vcc=2.7~5.5V abailable 

• Single power supply 

• Low stand-by current 0.3 // A (typ.) 

• Directly TTL compatible : All inputs and outputs 

• Easy memory expansion and power down by Si,S2 

• Data hold on +2V power supply 

• Three-state outputs : OR - tie capability 

• SiE prevents data contention in the I/O bus 

• Common data I/O 

• Package 

M5M51008BFP 32 pin 525 mil SOP 

M5M51008BVP,RV - 32 pin 8 X 20 mm2 TSOP 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 






NC U 


Ky 


ii Voc 




fAie U 




rri , ADDRESS 
311 A15 INPUT 




A14 [I 




E S2 pN^p'Gf ^L^^T 




A12 [T 




m] ^ WRrTE CONTROL 




A7 H 




28] A13 ^ 




As u; 


gg 


W\ As I ADDRESS 


ADDRESS J 
INPUTS ^ 


A5 d 
A4 [I 


Ul 


^A9 f'NPUTS 
25] An J 




A3 [W 


§ 


E OT a^u?^^^'^^^^ 




A2 |io 


$ 


23] AID ADDRESS 




Ai |iT 
Ao 111 




21] DOS ] 




fDQillI 




^ DQ7 




DATA 
INPUTS/ <^ 


DQ2I14 




lH DQ6 


[data 

INPUTS/ 


OUTPUTS |dQ3 111 




ig 005 


OUTPUTS 


GNDlil 




111 DQ4J 




Outline 32P2M-A 




^^ ^"^ 




An U 


<.(. "^ C\ 


g m 


A9 [2 




E A10 


As [I 




E si 


Ai3 d 




H DOS 


W [I 




is] DQ7 


S2 [I 




13 DQ6 


A15 U 




H DQ5 


Vcc[l 


M5M51008BVP 


23 DQ4 


NC [I 




24] GND 


Ai6 [To 




23] DQ3 


Ai4 |TT 




22] DQ2 


Al2 |12 




E DQ1 


A7 [Ti 




^ Ao 


A6 [u 




19] A1 


As [ll 




is] A2 


A4 [16 


^^ ^"^ 


13 A3 




« <\ 




Outline 32P3H-E | 




T> 




A4 ^ 


^'^ 


ill A3 


A5 EI 




iH A2 


A6 d 




19] Ai 


A7 |i? 




2o| Ao 


A12 E? 




21] DQi 


A14 |lT 




22] DQ2 


A16 ^ 




U DQ3 


NC [£ 


M5M51008BRV 


E GND 


Voc [T 




E DQ4 


A15 U 




26] DOS 


S2 {£ 




ill DQ6 


w [I 




28) DQ7 


A13 [4; 




29] DOS 


As [T 




30] SI 


A9 U 





31] A10 


A11 n 


§ OE 




Outline 32P3H-F 




NC : NO CONNECTION 
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MITSUBISHI LSIs 

M5M51 008BFP, VP,RV -70VLr1 0VLr1 2VLr1 5VL, 

-70VLL,-1 OVLLrl 2VLM 5VLL 

1048576-BIT(131072-WORD BY 8-BIT)CM0S STATIC RAM 



FUNCTION 

The operation mode of the M5M51 008B series are determined by 
a combination of the device control inputs 5i ,S2,W and ^. 

Each mode is summarized in the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level 5i and the high level S2. The address must be set up 
before the write cycle and must be stable during the entire cycle. 
The data is latched into a cell on the trailing edge of W,5i or 
S2,whichever occurs first, requiring the set-up and hold time 
relative to these edge to be maintained. The output enable input 
15E directly controls the output stage. Setting the OT at a high 
level, the output stage is in a high-impedance state, and the data 
bus contention problem in the write cycle is eliminated. 

A read cycle is executed by setting W at a high level and ^ at a 
low levelwhileSi and S2 are in an active state(S^i=L,S2=?H). 



When setting ^1 at a high level or S2 at a low level, the chip are in 
a non-selectable mode in which both reading and writing are 
disabled, in this mode, the output stage is in a high- impedance 
state, allowing OR-tie with other chips and memory expansion by 
^1 and S2. The power supply current Is reduced as low as the 
stand-by current which is specified as Icca or Icc4, and the 
memory data can be held at +2V power supply, enabling battery 
back-up operation during power failure or power-down operation in 
the non-selected mode. 



FUNCTION TABLE 



51 


S2 


W 


75E 


Mode 


DQ 


Ice 


X 


L 


X 


X 


Non selection 


High-impedance 


Stand-by 


H 


X 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


H 


L 


X 


Write 


Din 


Active 


L 


H 


H 


L 


Read 


Dout 


Active 


L 


H 


H 


H 




High-impedance 


Active 



BLOCK DIAGRAM 



131072 WORDS 
X 8 BITS 
(1024 ROWS 
X 128 COLUMNS 
X 8BLOCKS) 



? LU 

h- U- 

~ Z) 
CQ 



Is 



< CQ 

< 





WRITE 
Ww CONTROL 



/ P h®T^ ^1 1 CHIP 

V_J— 40T^s- ^^"'-^^^ 






Jir 



OUTPUT 
INPUT 



* Pin numbers Inside dotted line show those of TSOP 
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RPi I^INAR"* M5M51008BFP,VP,RV -70VL,-10VL,-12VL,-15VL, 
^ " 70VLL,-1 0VLL,-1 2VLL,-1 5VLL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 






ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-CS*-? 


V 


VI 


Input voltage 


-0.3*'-Vcc + 0.3 


V 


Vo 


Output voltage 


O-Vcc 


V 


Pd 


Power dissipation 


Ta=25'C 


700 


mW 


Topr 


Operating temperature 




0-70 


•c 


Tsto 


Storage temperature 




-65-150 


•c 



* -3.0V in case of AC ( Pulse width ^ 30ns ) 



DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, unless othenvise noted) 



Syml)ol 


Parameter 






Limits 


Unit 


Test conditions 


-70VL, -70VLL 
-10VL,-10VLL 


-12VL,-12VLL 
-15VU-15VLL 


VcG=3.3±0.3V 


Vcc=5.0±0.5V 


Vcc=3.0±0.3V 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.0 




Vcc 
+0.3V 


2.2 




Vcc 
+0.3V 


2.0 




Vcc 
+0.3V 


V 


ViL 


Low-level input voltage 




-0.3 




0.6 


-0.3 




0.8 


-0.3 




0.6 


V 


VOHI 


High-level output voltage 1 


loH= -0.5mA 


2.4 






2.4 






2.4 






V 


VOH2 


High-level output voltage 2 


IOH= -0.05mA 


Vcc 
-0.5 V 






Vcc 
-0.5V 






Vcc 

-0.5V 






V 


Vol 


Low-level output voltage 


loL=2mA 






0.4 






0.4 






0.4 


V 


h 


Input current 


Vi=0-Vcc 






±1 






±1 






±1 


HA 


lo 


Output current in off-state 


5i=ViH or S2=ViL or OT=Vih 
Vi/o=0-Vcc 






±1 






±1 






±1 


HA 


|CC1 


Active supply current 
(Min cycle ) 


Sl=VlL,S2=VlH, 

other inputs=ViH or Vil 
Output-open(duty100%) 




15 


30 




25 


50 




10 


20 


mA 


ICC2 


Active supply current 
(1MHz) 




2 


10 




5 


15 




2 


10 


ICC3 


Stand-by current 


S2^0.2Vor 
§i^Vcc-0.2V, 
S2^Vgc-0.2V 
other inputs=0— Vcc 


-L 






60 






100 






55 


ma 


-LL 






12 






20 






11 


ICC4 


Stand-by current 


5l=VlH0rS2=VlL, 

other inputs=0— Vcc 






0.33 






3 






0.33 


mA 



* -3.0V in case of AC ( Pulse width ^ 30ns ) 



CAPACITANCE {Ta=0'-70*C, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi=GND, Vi=25mVrms, f=1 MHz 






6 


PF 


Co 


Output capacitance 


Vo=GND,Vo=25mVrms, f=1MHz 






8 


PF 



Note 1 : Direction for current flowing into an IC is positive (no mark). 
2: Typical value is Vcc = 5V, Ta = 25^ 
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V. MITSUBISHI LSIs 

.Ai^ ^ M5M51008BFP,VP,RV -70VLr10VLr12VLr15VU 
S -70VLL,-10VLLr12VLLr15VLL 

1048576-BIT(1 31 072-WORD BY 8-BIT)CMOS STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, unless otherwise noted ) 

(1) MEASUREMENT CONDITIONS 

Vcc 3.3±0.3V(FP,VP,RV-70VL,-70VLL,-10VL,-10VLL) 

2.7-'5.5V(FP,VP,RV-1 2VL,-1 2VLL,-1 5VL,-1 5VLL) 

Input pulse level •Vih=2.2V,Vil=0.4V 

Input rise and fall time 5ns 

Reference level Voh=Vol=1.5V 

Output loads Fig.1 ,CL=100pF (FP,VP,RV-15VL,-15VLL,) 

CL=30pF(FP,VP,RV-70VL,-10VL,12VL,-70VLL,-10VLL,12VLL) 

CL=5pF (for ten.tdis) 

Transition is measured ±500mV from steady 
state voltage, (for ten.tdis) 



1TTL 



DQO- 



-L- CL 



{>- 



f including a 
V scope and JIGj 



Fig.1 Output load 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


-70VL,VLL 


-10VL,VLL 


-12VL,VLL 


-15VUVLL 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


70 




100 




120 




150 




ns 


ta(A) 


Address access time 




70 




100 




120 




150 


ns 


ta(S1) 


Chip select 1 access time 




70 




100 




120 




150 


ns 


ta(S2) 


Chip select 2 access time 




70 




100 




120 




150 


ns 


ta(OE) 


Output enable access time 




35 




50 




60 




75 


ns 


tdis(S1) 


Output disable time after si high 




25 




35 




40 




50 


ns 


tdis(S2) 


Output disable time after S2 low 




25 




35 




40 




50 


ns 


tdis(OE) 


Output disable time after OE high 




25 




35 




40 




50 


ns 


ten(S1) 


Output enable time after Si low 


10 




10 




10 




10 




ns 


ten(S2) 


Output enable time after S2 high 


10 




10 




10 




10 




ns 


ten(OE) 


Output enable time after OE low 


5 




5 




5 




5 




ns 


W(A) 


Data valid time after address 


10 




10 




10 




10 




ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


-70VL,VLL 


-10VL,VLL 


-12VL,VLL 


-15VL,VLL 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


70 




100 




120 




150 




ns 


tw(W) 


Write pulse width 


55 




75 




85 




100 




ns 


tsu(A) 


Address setup time 






















ns 


tsu(A-WH) 


Address setup time with respect to W 


65 




85 




100 




120 




ns 


tsu(S1) 


Chip select 1 setup time 


65 




85 




100 




120 




ns 


tsu(S2) 


Chip select 2 setup time 


65 




85 




100 




120 




ns 


tsu(D) 


Data setup time 


30 




40 




45 




50 




ns 


th(D) 


Data hold time 






















ns 


trec(W) 


Write recovery time 






















ns 


tdis(W) 


Output disable time from W low 




25 




35 




40 




50 


ns 


tdis(OE) 


Output disable time from OE high 




25 




35 




40 




50 


ns 


ten(W) 


Output enable time from W high 


5 




5 




5 




5 




ns 


ten{OE) 


Output enable time from OE low 


5 




5 




5 




5 




ns 
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(4) TIMING DIAGRAMS 
Read cycle 



A0~16 



51 



S2 



^ 



DQi-e 




W = "H" level 



Write cycle (W control mode) 



A0~16 



51 



S2 



15E 



W 



DQ1-8 




tsu(D) th(D) 
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M5M51 008BFP, VP,RV -70VL,-1 OVLrl 2VL,-1 5VL, 

-70VLLr1 OVLLrl 2VLLr1 5VLL 

1 048576-BIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



Write cycle (Si control mode) 



Ao-ie 



^1 



S2 



W 



DQi~8 



tew 



)C 



J 



tSu(A) tSu(S1) trec(W) 



4 ► 



^v / 



(Note 3) 



(Note 3) 



(Note 5) 



4 ► 



tsu(D) 



th(D) 

4 W 



/ DATA IN \ 
\ STABLE / 



(Note 3) 



(Note 3) 



Write cycle (32 control mode) 



A0~16 



^1 



S2 



W 



DQi~8 




Note 3: Hatching indicates the state is "don't care". 

4: Writing is sxecutsd vvhils S2 high overlaps Si and VV low. 
5: When the falling edge of W is simultaneously or prior to the falling edge of Si 
or rising edge of S2, the outputs are maintained in the high impedance state. 
6: Don't apply inverted phase signal externally when DQ pin is output mode. 
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«^.ftOV MITSUBISHI LSIs 

pRELlWlt^^*^ M5M51 008BFP, VP,RV -70VL,-1 0VL,-1 2VL,-1 5VL, 
rn^ ^^^- - ■70VLL,-10VLL,-12VLL,-15VLL 






1048576rBIT(1 31 072-WORD BY 8-BIT)CM0S STATIC RAM 



POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-700 , unless otherwise noted) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC (PD) 


Power down supply voltage 




2 






V 


Vi(5i) 


Chip select input 5i 


3.6V^Vcc(PD) 


2.2 






V 


2.2V ^Vcc(PD)^ 3.6V 


2.0 






2V^Vcc(PD)^2.2V 




VCC(PD) 




Vl (32) 


Chip select input S2 


4.5V^Vcc (PD) 






0.8 


V 


Vcc(PD)<4.5V 






0.2 


ice (PD) 


Power down supply current 


Vcc = 3V 

S2^0.2Vor 

^i^Vcc -0.2V,S2^Vcc -0.2V 


-L 






50 


HA 


-LL 




0.3 


10 
(Note 7) 


Note7: Ice (PD) = 1 /< A in case of Ta = 25lC 

(2) TIMING REQUIREMENTS (Ta = 0-70'C . unless otherwise noted ) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu (PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 


1 




ms 



(3) POWER DOWN CHARACTERISTICS 
Si control mode 



Vcc 



5i 



2.2V 



tsu (PD) 



/ 



-3.0V* 



3.0V* - 



5i ^Voc-0.2V 



trec(PD) 



^r- 2.2V 



S2 control mode 

Vcc 



S2 



tsu (PD) 



3.0V* 



3.0V* 



trec(PD) 



0.2V- 



-0.2V 



32 ^0.2V 



*Note 2.7V(-12VL,-12VLL,-15VL,-15VLL) 
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M5M51 01 6ATP,RT-1 0VL,-1 OVLL 

1 048576-BIT (65536-WORD BY 1 6-BIT) CMOS STATIC RAM 



DESCRIPTION 

The M5M51016ATP, RT are a 1048576-bit CMOS static RAM 
organized as 6553 6- word by 16-bit wiiich are fabricated using 
higii-performance triple polysilicon CMOS technology. The use of 
resistive load NMOS ceils and CMOS periphery result in a high 
density and low power static RAM. 

They are low stand-by current and low operation current and ideal 
for the battery back-up application. 

The M5M51016ATP, RT are packaged in a 44-pin thin small 
outline package which is a high reliability and high density surface 
mount device (SMD). Two types of devices are available. M5M 
51016ATP (normal lead bend type package), M5M51016ART 
(reverse lead bend type package). Using both types of devices, it 
becomes very easy to design a printed circuit board. 

FEATURES 



Type name 


Access 
time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M51016ATP,RT-10VL 


100ns 


60mA 


60mA 
(Vcc=3.6V) 


M5M51016ATP,RT-10VLL 


100ns 


12mA 

(VcG=3.6V) 

0.3^iA 

(Vcc=3.0V typ.) 



• Single +3.0~3.6V power supply 

• Low stand-by current 0.3MA(typ.) 

• Directly TTL compatible : All inputs and ouputs 

• Easy memory expansion and power down by CS,BCi & BC2 

• Data hold on + 2V power supply 

• Three-state outputs : OR-tie capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Package 

M5M51016ATP,RT- 44pin 400mil TSOP(II) 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 






NC [T 


v-y 


g NC 




r Ai2 [7 




iii^r 


BYTE 




A7 [I 




^m2 


CONTROL 
INPUTS 




A6 [T 




3 A14' 




ADDRESS, 
INPUTS 


As [I 
A4 E 




^ A15 

39] A13 


ADDRESS 
INPUTS 




As [7 




UW ^■B.OL 1 




A2 [8 




H As ] 


INPUT 




Ai H 




i] A9 


ADDRESS 




Ao [To 


i 


H An 


INPUTS 


CHIP SELECT ^ CS F 

INPUT ^^ \= 

OUTPUT GND M 


2 

2 


SI A10J 
33] GND 




ENABLE ^p 
NC |i4 


1 


i] NC 

eI DQi6^ , 




'DQi [Ti 

DQ2 [16 




^ DQ15 
^ DQi4 




DATA INPUTS/^ 


DQ3 \u 
DQ4 [ii 




gl DQi3 
ig DQ12 


1 DATA 
> INPUTS/ 
OUTPUTS 


OUTPUTS 


DQs [19 
DQ6 H 




i] DQ11 
^ DQ10 






DQ7 [2? 




24] DQ9 






^DQ8 1 




U Vcc 

P Normal Bend) 

T]NC 


Outline 44P3W- 

NC |44 


H (400mil TSO 


O 


BYTE 


BClH 




7| A12^ 




CONTROL- 
INPUTS 


.BC2|42 

r Ai4 El 




I]A7 
7]A6 




ADDRESS. 
INPUTS 


A15 [40 




II As 


ADDRESS 




. A13 [39 




I]A4 > 


INPUTS 


WRITE ^ rzz 
CONTROL W |38 




3 A3 




INPUT 


r A8 [37 




I]A2 




ADDRESS 


A9 [1 


1 


i]Ai 




INPUTS" 


Aii 1^ 


ioJAo J 


CHIP 




. Aio [^ 


lilcs ilifr 


GND [33 


o 


Hgnd 




NC [i 

DQ16 ^ 


3 


=; . OUTPUT 

m ^ ENABLE 

i3nc "^^^^ 




DQi5 io 




iiiDor 






DQ14 1^ 




16]DQ2 




data! 

INPUTS/S 
OUTPUTS 


DQi3 g 




it) DQs 




DQi 2 iz 




iilDQ4 


DATA 
> INPUTS/ 




DQii ^ 




ill DQs 


OUTPUTS 




DQio M 




2o]dQ6 






.DQq [24 




2i|DQ7 




Vcclg 

Outline 44P3W- 




lilDQe. 




J (400mil TSO 


p Reverse Bend) 






NC : NO CONNECTION 
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MITSUBISHI LSIs 

M5M51 01 6ATP,RT-1 0VL,-1 OVLL 

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 



FUNCTION 

The operation mode of the M5M51 01 6A series are determined by 
a combination of the device control inputs H^i , B^2, CS, W and 
^. Each mode is summarized in the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level 5^i and/or ^2 and the high level CS. The address 
must be set up before the write cycle and must be stable during 
the entire cycle. The data is latched Into a cell on the trailing edge 
of W, roi, ^2 or CS, whichever occurs first, requiring the set-up 
and hold time relative to these edge to be maintained. The output 
enable Input ^ directly controls the output stage. Setting the OT 
at a high level, the output stage is in a high-impedance state, and 
the databus contention problem in the write cycle is eliminated. 

A read cycle is executed by setting W at a high level and ^ at a 
low level while F^i and/or W^2 and CS are in an active state. 
(5^1 and/or B^2=L,CS=H) 

When setting F^i at a high level and the other pins are in an 
active state, upper-Byte are in a selectable mode in which both 
reading and writing are enabled, and lower-Byte are in a 
non-selectable mode. And when setting ^^2 at a high level and 
the other pins are in an active state, lower-Byte are in a selectable 
mode and upper-Byte are in a non-selectable mode. 



When setting W^^ and WU2 at a high level or CS at a low level, 
the chips are in a non-selectable mode in which both reading and 
writing are disabled. In this mode, the output stage is in a 
high-impedance state, allowing OR-tie with other chips and 
memory expansion by B^i , ^2 and CS. The power supply 
current is reduced as low as the stand-by current which is 
specified as Ices or Icc4, and the memory data can be held at +2V 
power supply, enabling battery back-up operation during power 
failure or power-down operation in the non-selected mode. 

FUNCTION TABLE 



CS 


W5^ 


TC2 


W 


^ 


Mode 


DQi~8 


DQ9~16 


Ice 


L 


X 


X 


X 


X 


Non selection 


High-Z 


High-Z 


Stand-by 


X 


H 


H 


X 


X 


Non selection 


High-Z 


High-Z 


Stand-by 


H 


H 


L 


L 


X 


Upper-Byte Write 


High-Z 


Din 


Active 


H 


H 


L 


H 


L 


Upper-Byte Read 


High-Z 


Dout 


Active 


H 


H 


L 


H 


H 




High-Z 


High-Z 


Active 




H 




H 


L 


X 


Lower-Byte Write 


Din 


High-Z 


Active 


H 




H 


H 


L 


Lower-Byte Read 


Dout 


High-Z 


Active 


H 




H 


H 


H 




Hiflh-Z 


High-Z 


Active 




H 




L 


L 


X 


Word Write 


Din 


Din 


Active 


H 




L 


H 


L 


Word Read 


Dout 


Dout 


Active 


H 




L 


H 


H 




High-Z 


High-Z 


Active 





(High-Z=High-impedance) 



BLOCK DIAGRAM 



CHIPSELSECT ^^ /n' 
INPUTr CS (U 
BYTE 
CONTROL 
INPUTS 



WRITE CONTROL „ 
INPUT W 

OUTPUT ENABLE 7^ fi; 
INPUT ^^ ^ 




65536 WORDS 
X16BITS 

(512 ROWS 
256 COLUMNS 
8 BLOCKS) 



T~? — T 



^ CLOCK 

I GENERATOR 



-=^> 



^:^> 



COCL 




Vcc 
@ GND 
H GND 
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M5M51 01 6ATP,RT-1 0VLr1 OVLL 

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symboh 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-0.3-7 


V 


Vi 


Input voltage 


-0.3*-'Vcc + 0.3 


V 


Vo 


Output voltage 


O-Vcc 


V 


Pd 


Power dissipation 


Ta = 25*C 


1 


W 


Topr 


Operating temperature 




0^-70 


•c 


Tstg 


Storage temperature 




-65-150 


•c 



♦ -3.0V in case of AC(Pulse widtii^SOns) 



DC ELECTRICAL CHARACTERISTICS (Ta = O-^IO'C, Vcc = 3.0V~3.6V, unless otherwise noted) 



* -3.0V in case of AC(Pulse widtJi^SOns) 



CAPACITANCE (Ta = 0'-70''C , Vcc = 3.0V~3.6 unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.0 




VCC+0.3V 


V 


VIL 


Low-level input voltage 




-0.3* 




0.6 


V 


VOH1 


High-level output voltage 1 


loH = -1 mA 


2.4 






V 


VOH2 


High-level output voltage 2 


loH = - 0.1 mA 


Vcc -0.5V 






V 


VOL 


Low-level output voltage 


l0L= 2mA 






0.4 


V 


h 


Input current 


Vi = 0-Vcc 






±1 


^A 


lo 


Output current in off-state 


1^1 and W2 =ViH or CS=Vil or 
OE=ViH, Vi/o=0-Vcc 






±1 


HA 


ICC1 


Active supply current 
(Min cycle) 


1^1 and B^2 = ViL, CS=ViH 
other inputs = Vih or Vil 
Output-open (duty 100%) 




35 


60 


mA 


ICC2 


Active supply current 
(1MHz) 




8 


12 


mA 


IgC3 


Stand-by current 


1)CS^0.2V, other inputS!=0~Vcc 
2)m^ and IC2^ Vcc- 0.2V 

CS^Vcc- 0.2V 

other inputs = 0— Vcc 


-VL 






60 


HA 


-VLL 






12 


ma 


ICC4 


Stand-by current 


bUi and BC2 =ViH or CS= Vil 
other inputs = 0— Vcc 






0.33 


mA 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND,Vo = 25mVrms, f = 1 MHz 






8 


PF 



Note 1 : Direction for current flowing into an IC is positive (no mark). 
2: Typical value is Vcc=5V, Ta = 25°C. 
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M5M51 01 6ATP,RT-1 0VLr1 OVLL 

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (Ta = 0-70°C, Vcc = 3.0V~3.6V, unless otherwise noted) 



(1) MEASUREMENT CONDITIONS 

Input pulse level Vih = 2.2V, Vil = 0.4V 

Input rise and fall time 5ns 

Reference level Voh =Vol = 1.5V 

Output loads Flg.1 , Cl = 30pF 

CL = 5pF(forten,tdis) 

Transition is measured ±500mV 
from steady state voltage, (for ten, tdis) 

(2) READ CYCLE 



1TTL 



DQO- 



\>- 



(including 
scope and JIG) 

Fig.1 Output load 



Symbol 


Parameter 


Limits 


Unit 


M5M51016A-10VL.-10VLL 


Min 


Max 


tCR 


Read cycle time 


100 




ns 


ta(A) 


Address access time 




100 


ns 


ta(BC1) 


Byte controle 1 access time 




100 


ns 


ta (B02) 


Byte controle 2 access time 




100 


ns 


ta(CS) 


Chip select access time 




100 


ns 


ta(OE) 


Output enable access time 




50 


ns 


tdis (801) 


Output disable time after I^1 high 




35 


ns 


tdis (BC2) 


Output disable time after ^2 high 




35 


ns 


tdis (OS) 


Output disable time after CS low 




35 


ns 


tdis(OE) 


Output disable time after ^ high 




35 


ns 


ten(BC1) 


Output enable time after BUi low 


10 




ns 


tbn (BC2) 


Output enable time after ^2 low 


10 




ns 


ten(CS) 


Output enable time after CS high 


10 




ns 


ten(OE) 


Output enable time after 5¥ low 


5 




ns 


^(A) 


Data valid time after address 


10 




ns 


(3) WRITE CYCLE 


Symbol 


Parameter 


Limits 


Unit 


M5M51016A-10VL,-10VLL 


Min ^ 


Max 


tow 


Write cycle time 


100 




ns 


tw(W) 


Write pulse width 


75 




ns 


tsu(A) 


Address setup time 







ns 


tsu (A-WH) 


Address setup time with respect to W 


85 




ns 


tsu(BCI) 


Byte controle 1 setup time 


85 




ns 


tsu (BC2) 


Byte controle 2 setup time 


85 




ns 


tsu (CS) 


Chip select setup time 


85 




ns 


tfeu (D) 


Data setup time 


40 




ns 


th(D) 


Data hold time 







ns 


tree (W) 


Write recovery time 







ns 


tdis (W) 


Output disable time from W low 




35 


ns 


tdis (OE) 


Output disable time from ^ high 




35 


ns 


ten(W) 


Output enable time from W high 


5 




ns 


ten(OE) 


Output enable time from oE low 


5 




ns 
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MITSUBISHI LSIs 

M5M51 01 6ATP,RT-1 0VLr1 OVLL 

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 



(4) TIMING DIAGRAMS 
Read cycle 

Ao~Ai5 



roiand/orTC2 



CS 



OT 



DQi~DQi6 




W = "H" level 



Write cycle (W control mode) 



tew 



Ao~Ai5 



BUiand/orroa 



CS 



m 



W 



DQi~DQi6 




tsu (D) th (D) 
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MITSUBISHI LSIs 

M5M51 01 6ATP,RT-1 0VLr1 OVLL 

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 



Write cycle (15i? control mode) 



Ao~Ai5 



roi and/or W52 



CS 



W 



(Note 3) 



(Note 5) 



(Note 3) 



DQl~DQi6 



tew 



X 



tsu(A) 



^^__.^ 



tsu(BC1)or 



tsu (BC2) 



tree (W) 



X 



tsu(D) 



,th(D) 



/ DATA IN STABLE \ 



(Note 3) 



(Note 3) 



Write cycle (CS control mode) 



Ao~Ai5 



B^iand/or"BU2; 



(Note 3) 



CS 



W 



(Note 5) 



(Note 3) 



DQi~DQi6 



X 



tsu (A) 



/ ^^ 



tew 



X 



1 ^ tsu (OS) 



tsu(D) 
4 — ► 



tree (W) 



th(D) 



^ DATA IN STABLE ^ 



(Note 3) 



(Note 3) 



Note 3 : Hatching indicates the state is "don't care". 

4 : Writing is executed while CS high overlaps BC 1 and/or bU2 low and W low. 

5 : When the falling edge of W is simultaneously or prior to the falling edge of BC1 and/or BC2 or rising edge of CS , the outputs are 

maintained in the high impedance state. 

6 : Don't apply inverted phase signal externally when DQ pin is output mode. 
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M5M51 01 6ATP,RT-1 OVM OVLL 

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 



POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = O-yo'C , unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


Test conditions 


MIn 


Typ 


Max 


VCC (PD) 


Power down supply voltage 




2 






V 


Vl(BC) 


Byte control Input B^1 & ^2 




2.0 






V 


Vi (cs) 


Chip select input CS 


3.0V^Vcc(PD) 






0.6 


V 


Vcc(PD)<3.0V 






0.2 


Ice (PD) 


Power down supply current 


Vcc = 3V 

1 )CS^0.2V other inputs=0~3V 

2)KJ1& B?J2^VCC-0.2V 

CS^VCC - 0.2V,other inputs=0'-3V 


-VL 






50 


hA 


-VLL 




0.3 


10 
(Note?) 



Note 7. Ice (PD) = 1 ^A In case of Ta = 25lC 



(2) TIMING REQUIREMENTS (Ta = O-^-yor , unless otherwise noted) 










Symbol 


Parameter 


Test conditions 


Umlts 


Unit 


Min 


Typ 


Max 


tsu (PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
W5 control mode 



Vcc 



roi&ro2 



r3.0V 



tsu (PD) 



7 



3.0V- 



trec (PD) 



lCi&ro2^Vcc-0.2V 



\2.0V 



CS control mode 

Vcc 



CS 



■3.0V 



3.0V 




tsu (PD) 



tree (PD) 




CS^0.2V 
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M5M51 01 6ATP,RT-1 5VL,-1 5VLL 

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 



DESCRIPTION 

The M5M51016ATP, RT are a 1048576-bit CMOS static RAM 
organized as 65536-word by 16-bit which are fabricated using 
high-performance triple polysllicon CMOS technology. The use of 
resistive load NMOS cells and CMOS periphery result in a high 
density and low power static RAM. 

They are low stand-by current and low operation current and ideal 
for the battery back-up application. 

The M5M51016ATP, RT are packaged in a 44-pin thin small 
outline package which is a high reliability and high density surface 
mount device (SMD). Two types of devices are available. M5M 
51 01 6ATP (normal lead bend type package), M5M51016ART 
(reverse lead bend type package). Using both types of devices, it 
becomes very easy to design a printed circuit board. 

FEATURES 



Type name 


Access 
time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 

(max) 


M5M51016ATP,RT-15VL 


150ns 


80mA 
(Vcc=5.5V) 

30mA 
(Vcc=3.3V) 


55nA 
(Vcc=3.3V) 


M5M51016ATP,RT-15VLL 


150ns 


IIHA 

(Vcc=3.3V) 

0.3^lA 

(Vcc=3.0V typ.) 



• Single +2.7~5.5V power supply 

• Low stand-by current 0.3nA(typ.) 

• Directly TTL compatible : All inputs and ouputs 

• Easy memory expansion and power down by CS,B^1 & TC2 

• Data hold on + 2V power supply 

• Three-state outputs : OR-tie capability 

• OT prevents data contention in the I/O bus 

• Common data I/O 

• Package 

M5M51016ATP,RT 44pin 400mil TSOP(n) 

APPLICATION 

Small capacity memory units 



PIN CONFIGURATION (TOP VIEW) 






NC U 


'^ 


g NO 1 




rAi2 [7 




ilroi 


BYTE 




A7 [T 




421^2 


CONTROL 
INPUTS 




A6 [T 




4?] A14' 




ADDRESS, 
INPUTS 


As H 
A4 [1 




^ A15 
m] A13 


. ADDRESS 
INPUTS 




As [7 




T-i WRITE 1 
5§i W CONTROL 1 




A2 {£ 




izl A8 ] 


INPUT 




Ai H 




i] A9 


ADDRESS 




Ao [10 


2 


il A11 


■ INPUTS 


CHIP SELECT ^CSp 
OUTPUT GND M 


3 A10, 
Hgnd 




ENABLE ^p 


1 


iiNc 1 


NC [14 


u 


HI DQ16 


■ 




DQ1 m 
DQ2 [ii 




^ DQ15 
i] DQ14 




DATA INPUTS/- 


DQa [iz 
DQ4 [ii 




^ DQ13 

23 DQi 2 


I DATA 
> INPUTS/ 
OUTPUTS 


OUTPUTS 


DQs |i9 
DQ6 [^ 




^ DQ11 
gl DO10 






DQ7 Hi 




24] D09 




. 


DQ8 d 




^ Voc 

P Normal Bend) 

T]NC 


Outline 44P3W- 
NC E 


H (400mil TSO 





BYTE 


m^^ 




I]A12^ 




CONTROL 
INPUTS 


. TC2I42 
' Ai4 [41 




T|A7 
4] A6 




ADDRESS 
INPUTS 


■ Al5 1^ 




I] As 


ADDRESS 




Al3 [39 




I]A4 > 


INPUTS 


WRITE ^ rzz 
CONTROL W 138 




7]A3 




INPUT 


r A8 [37 




8]A2 




ADDRESS 


A9 H 


m^ 


UAi 




INPUTS 


A11 [i 


10] Ao J 


CHIP 




, A10 d 


771 PQ SELECT 
^ ^^ INPUT 


GND [^ 

NC d 


2 


iH GND 

=\ Z: OUTPUT 

13] OE ENABLE 




'DQieii 


13 NC 'NP^T 




DOisl^ 




iiiDQr 






DQi4 H 




ii DQ2 




DATA 


DQ13 [^ 




izlDQ3 




INPUTS/"* 
OUTPUTS 


DO12 iz 




ii D04 


1 DATA 
> INPUTS/ 




DQ11 @ 




in DQs 


OUTPUTS 




DQ10 [ii 




^DQ6 






.DQ9 ^ 




^DQ7 




Vocii 

Outline 44P3W- 




^ DQs, 




J (400mil TSOl 


^ Reverse Bend) 






NO : NO CONNECTION 
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FUNCTION 

The operation mode of the M5M51016A series are determined by 
a combination of the device control inputs W5^ , ^2, CS, W and 
©E. Each mode is summarized in the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level ??1 and/or 1^2 and the high level CS. The address 
must be set up before the write cycle and must be stable during 
the entire cycle. The data is latched into a cell on the trailing edge 
of W, roi, ro2 or CS, whichever occurs first, requiring the set-up 
and hold time relative to these edge to be maintained. The output 
enable input ^ directly controls the output stage. Setting the ??E 
at a high level, the output stage is in a high-impedance state, and 
the databus contention problem in the write cycle is eliminated. 

A read cycle is executed by setting W at a high level and ^ at a 
low level while 1SU^ and/or ISUz and CS are in an active state. (TCi 
and/or 5^2=L,CS=H) 

When setting WC\ at a high level and the other pins are in an 
active state, upper-Byte are in a selectable mode in which both 
reading and writing are enabled, and lower-Byte are in a 
non-selectable mode. And when setting 1^2 at a high level and 
the other pins are in an active state, lower-Byte are in a selectable 
mode and upper-Byte are in a non-selectable mode. 



When setting B^i and H^2 at a high level or CS at a low level, 
the chips are in a non-selectable mode in which both reading and 
writing are disabled. In this mode, the output stage is in a 
high-impedance state, allowing OR-tie with other chips and 
memory expansion by B^i , ^2 and CS. The power supply 
current is reduced as low as the stand-by current which is 
specified as Icca or Icc4, and the memory data can be held at +2V 
power supply, enabling battery back-up operation during power 
failure or power-down operation in the non-selected mode. 

FUNCTION TABLE 



CS 


B^i 


1^2 


W 


OT 


Mode 


DQi~8 


DQ9-16 


Ice 


L 


X 


X 


X 


X 


Non selection 


High-Z 


High-Z 


Stand-by 


X 


H 


H 


X 


X 


Non selection 


High-Z 


High-Z 


Stand-by 


H 


H 


L 


L 


X 


Upper-Byte Write 


High-Z 


Din 


Active 


H 


H 


L 


H 


L 


Upper-Byte Read 


High-Z 


Dout 


Active 


H 


H 


L 


H 


H 




HIgh-Z 


HIgh-Z 


Active 




H 




H 


L 


X 


Lower-Byte Write 


Din 


High-Z 


Active 


H 




H 


H 


L 


Lower-Byte Read 


Dout 


High-Z 


Active 


H 




H 


H 


H 


, 


High-Z 


High-Z 


Active 




H 




L 


L 


X 


Word Write 


Din 


Din 


Active 


H 




L 


H 


L 


Word Read 


Dout 


Dout 


Active 


H 




L 


H 


H 




High-Z 


High-Z 


Active 





(High-Z=High-impedance) 



BLOCK DIAGRAM 




CHIP SELSECT 
INPUT, 



WRITE CONTROL _ 
INPUT W 
OUTPUT ENABLE 



DATA 
INPUTS/ 



OUTPUTS 



Voc 
GND 
GND 
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ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-0.3-7 


V 


Vi 


Input voltage 


-0.3*-Vcc + 0.3 


V 


Vo 


Output voltage 


0-Vcc 


V 


Pd 


Power dissipation 


Ta = 25'C 


1 


W 


Topr 


Operating temperature 




0-70 


•c 


Tstg 


Storage temperature 




-65-150 


•c 



* -3.0V in case of AC(Pulse width^SOns) 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70C, unless othenvise noted) 



Symbol 


Parameter 


Test conditions 




Limits 1 
(Vcc=5V±10%) 


Limits 2 
Vcc=3V±10%) 


Unit 




Min 


Typ 


Max 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc-f0.3V 


2.0 




VCC+0.3V 


V 


ViL 


Low-level input voltage 




-0.3* 




0.8 


-0.3* 




0.6 


V 


VOH1 


High-level output voltage 1 


loH = -1 mA 


2.4 






2.4 






V 


V0H2 


High-level output voltage 2 


l0H = - 0.1mA 


VCO-0.5V 






VCO-0.5V 






V 


Vol 


Low-level output voltage 


loL=2mA 






0.4 






0.4 


V 


li 


Input current 


Vi = 0-Vcc 






±1 






±1 


HA 


lo 


Output current in off-state 


B^1 and W52 =Vih or CS=Vil or 
^=ViH, Vi/o=0— Vcc 






±1 






±1 


^lA 


ICC1 


Active supply current 
(Min cycle) 


roiandlC2 = ViL,CS=ViH 
other inputs = Vih or Vil 
Output-open (duty 100%) 




50 


80 




15 


30 


mA 


ICC2 


Active supply current 
(1MHz) 




12 


25 




5 


10 


mA 


ICC3 


Stand-by current 


1)CS^0.2V, other inputs=0~Vcc 
2)roi and B^2^Vcc- 0.2V 

CS^ Vcc- 0.2V 

other inputs = 0— Vcc 


-VL 






100 






55 


fA 


-VLL 






20 






11 


HA 


ICC4 


Stand-by current 


W^ and B^2 =Vih or CS= Vil 
other inputs = 0— Vcc 






3 






0.3 


mA 



♦ -3.0V in case of AC(Pulse width^SOns) 



CAPACITANCE (Ta = 0-70'C, Vcc = 2.7V-5.5V, unless otherwise noted) 



Symtx)l 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND.Vo = 25mVrms, f = 1 MHz 






8 


PF 



Note 1 : Direction for current flowing into an IC Is positive (no mark). 
2: Typical value is Vcc=5V, Ta = 25°C. 
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1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 



AC ELECTRICAL CHARACTERISTICS (Ta -. 

(1) MEASUREMENT CONDITIONS 

Input pulse level Vih = 



0~70°C, Vcc = 2.7V~5.5V, unless otherwise noted) 



= 2.4V, ViL = 0.6V(Vcc=5V±10%) 
ViH = 2.2V, ViL = 0.4V(Vcc=3V±10%) 

Input rise and fall time 5ns 

Reference level Voh = Vol = 1.5V 

Output loads ..■■ -■■ Flg.1, Cl = lOOpF 

Cl = 5pF (for ten, tdis) 

Transition is measured ±500mV 
from steady state voltage, (for ten, tdis) 

(2) READ CYCLE 



DQO- 



1TTL 



> 



rzCL 

(including 
scope and JIG) 

Fig.1 Output load 



Symbol 


Parameter 


Limits 


Unit 


M5M51016A-15VL,-15VLL 


Min 


Max 


tCR 


Read cycle time 


150 




ns 


ta(A) 


Address access time 




150 


ns 


ta(BC1) 


Byte controle 1 access time 




150 


ns 


ta (BC2) 


Byte controle 2 access time 




150 


ns 


ta(CS) 


Chip select access time 




150 


ns 


ta(OE) 


Output enable access time 




75 


ns 


tdi8(BC1) 


Output disable time after BUi high 




50 


ns 


tdis (BC2) 


Output disable time after B^2 high 




50 


ns 


tdis (CS) 


Output disable time after CS low 




50 


ns 


tais(OE) 


Output disable time after ^ high 




50 


ns 


ten(BCI) 


Output enable time after BC 1 low 


10 




ns 


ten (BC2) 


Output enable time after 1C2 low 


10 




ns 


ten (CS) 


Output enable time after CS high 


10 




ns 


ten (OE) 


Output enable time after oE low 


5 




ns 


tv(A) 


Data valid time after address 


10 




ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


[VI5M51016A-15VL,-15VLL 


Min 


Max 


tew 


Write cycle time 


150 




ns 


tw(W) 


Write pulse width 


100 




ns 


tsu(A) 


Address setup time 







ns 


tsu (A-WH) 


Address setup time with respect to W 


120 




ns 


tsu(BC1) 


Byte controle 1 setup time 


120 




ns 


tsu (BC2) 


Byte controle 2 setup time 


120 




ns 


tsu (CS) 


Chip select setup time 


120 




ns 


tsu(D) 


Data setup time 


50 




ns 


th(D) 


Data hold time 







ns 


trec(W) 


Write recovery time 







ns 


tdis (W) 


Output disable time from W low 




50 


ns 


tdis (OE) 


Output disable time from oE high 




50 


ns 


ten(VV) 


Output enable time from w high 


5 




ns 


ten (OE) 


Output enable time from OE low 


5 




ns 
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(4) TIMING DIAGRAMS 
Read cycle 



Ao~Ai5 



roiand/or"B^2 



cs 



OT 



DQi-DQie 




W = "H" level 



Write cycle (W control mode) 



Ao~Ai5 



B<Jiand/orro2 



CS 



15E 



W 



DQi~DQi6 




tsu (D) th (D) 
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Write cycle (TO control mode) 



A0-A15 



BUi and/or B^2 



CS 



w 



(Note 3) 



(Note 5) 



(Note 3) 



DQi~DQi6 



tew 



)C 



feu (A) 



^ tsu(BC1)or ^, 



\ / 



tsu (BC2) 



tsu(D) 



tree (W) 



)C 



k5^ 



/ DATA IN STABLE \ 



(Note 3) 



(Note 3) 



Write cycle (03 control mode) 



Ao~Ai5 



Be 1 and/or IS'a; 



(Note 3) 



CS 



(Note 5) 



(Note 3) 



)( 



tsu (A) 



tew 



)C 



tsu (CS) 



tree (W) 



/ ^v 



tsu(D) 



th(D) 

4 — —^ 



DATA !N 8TARI P 



(Note 3) 



(Note 3) 



Note 3 : Hatching indicates the state is "don't care". 

4 : Writing is executed while CS high overlaps BC 1 and/or BC2 low and W low. 

5 : When the failing edge of W is simultaneously or prior to the falling edge of BC 1 and/or BC2 or rising edge of CS , the outputs are 

maintained in the high impedance state. 

6 : Don't apply inverted phase signal externally when DQ pin is output mode. 
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POWER DOWN CHARACTERISTICS 

(1 ) ELECTRICAL CHARACTERISTICS (Ta = 0~70C , unless otherwise noted) 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


IVIax 


VCC (PD) 


Power down supply voltage 




2 






V 


Vl (BC) 


Byte control input B^i & 5^2 


2.2V^Vcc(PD) 


2.2 






V 


2V^Vcc(PD)^2.2V 




VCC (PD) 




Vi (cs) 


Chip select input CS 


4.5V^Vcc(PD) 






0.8 


V 


Vcc(PD)<4.5V 






0.2 


Ice (PD) 


Power down supply current 


Vcc = 3V 

1)CS^0.2V, other inputs=0-'3V 
2)BlJland BU2^Vcc-0.2V 
CS^VCC - 0.2V,oth©r inputs=0~3V 


-VL 






50 


mA 


-VLL 




0.3 


10 
(Note 7) 



Note 7. Ice (PD) = 1 jiA in case of Ta = 25t: 



(2) TIMING REQUIREMENTS (Ta = O'-yo'C, unless othenvise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tSu (PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
WS control mode 



Vcc 



B<ji&ro2 



t2.7V 



L feu(PD) J 



2.2V y 



2.7V I 



tree (PD) 



B^i&BU2^Vcc-0.2V 



\2.2V 



CS control mode 

Vcc 



CS 



tsu (PD) 



t-2.7V 



2.7V- 



trec(PD) 



0.2V 1 



ro.2v 



CS^0.2V 
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4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 



DESCRIPTION 

The M5M5408 is 41 94304-bit CMOS Static RAM organized as 
524288-words by 8-bit, fabricated using liigh-performance 
quadruple-polysilicon and double metal CMOS technology. 

The use of thin film transistor (TFT) load cells and CMOS 
periphery results In a high density and low power static RAM. The 
M5M5408 is designed for memory applications where the high 
performance, high reliability, large storage, simple interfacing and 
battery back-up are important design objectives. 

The M5M5408 is offered in a 32-pin plastic small outline package 
(SOP) and a 32-pin thin small outline package (TSOP), providing 
high board level packing densities. Two types of TSOP packages 
are available, M5M5408TP(normal lead bend type package) and 
M5M5408RT(reverse lead bend type package). Using both two 
types makes it easy to design a printed circuit board. 

FEATURES 



Type name 


Access 
time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M5408FP,TP,RT- 85VL 
M5M5408FP,TP,RT-10VL 


85ns 
100ns 


3mA 
(1MHz) 


60nA 
(Vcc=3.6V) 


M5M5408FP,TP,RT- 85VLL 
M5M5408FP,TP,RT- 10VLL 


85ns 
100ns 


12nA 
(Vcc=3.6V) 

0.4|xA 
(Vcc=3V,typ) 



• Single +3.3V power supply 

• No clocks, No refresh 

• All inputs and outputs are TTL compatible 

• Easy memory expansion and power down by S 

• Data retention supply voltage=2.0Vto 3.6V 

• Three-state outputs : OR-tle capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Small stand-by current • 

• Package 

M5M5408FP : 32 pin 525 mil SOP 
M5M5408TP : 32 pin 400 mil TSOP( D ) 
M5M5408RT : 32 pin 400 mil TSOP( II ) 



APPLICATION 

Small capacity memory units, IC card, Battery operating system, 
Asynchronous server system 



■■0.4nA(typ.) 



PIN CONFIGURATION (TOP VIEW) 




OUTPUTS 



E 



Vcc(3.3V) 
Al5 1 ADDRESS 



jw 

]A13 
]A8 
]A9 
]Aii 

]^ 



.ADDRESS 
'INPUTS 

OUTPUT 
ENABLE 
INPUT 



I A.o ADDRESS 
I 'MO INPUT 



5 

DQsl 

DO? 

DQ6 

DQ5 

DQ4J 



CHIP SELECT 
"IPUT 



DATA 
)■ INPUTS/ 
OUTPUTS 



Outline 32P2M-A(FP) 
32P3Y-H(TP) 



(3.3V)VcG ^ 

ADDRESS JAls [F 

INPUTS -[^ [^ 

WRITE ^^^^ ^ 

CONTROL W E9 

INPUT r . P" 

ADDRESS J As 
INPUTS I A9 

.All 

OUTPUT ENABLE 7^ r^rl 

INPUT OE ^ 

ADDRESS INPUT A10 g 

CHIP SELECT Q it; 

'DQs H 
DQ7 g 

DATA 

INPUTS/ 

OUTPUTS 



INPUT 



DQ6 Ei 
DQ5 Ei 

DQ4 |l7 



ADDRESS 
INPUTS 



TJais' 
i]Ai6 

T|A14 
T]A12 

Da? 

11 A6 
3A5 
11 A4 

JJas 

10] A2 

iDai 
iHao 

^^Q^Tdata 
is dq2^ 

iilDQaJ 
ii]GND(0V) 



OUTPUTS 



Outline 32P3Y-J 
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FUNCTION 

The operation mode of the M5M5408 is determined by a combi- 
nation of the device control inputs ^, W and 5?. Each mode is 
summarized in the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level 5. The address must be set up before the write cycle 
and must be stable during the entire cycle. The data is latched into 
a cell on the trailing edge of W or ^, whichever occurs first, 
requiring the set-up and hold time relative to these edge to be 
maintained. The output enable ^ directly controls the output 
stage. Setting the ^ at a high level, the output stage is in a 
high-impedance state, and the data bus contention problem in the 



write cycle is eliminated. 

A read cycle is executed by setting W at a high level and ^ at a 
low level while ^ are in an active state{5=L). 

When setting ^ at a high level, the chips are in a non-selectable 
mode in which both reading and writing are disabled. In this 
mode,the output stage is in a high-impedance state, allowing 
OR-tie with other chips and memory expansion by 5. The power 
supply current is reduced as low as the stand-by current which is 
specified as Icc3 or Icc4, and the memory data can be held at +2V 
power supply, enabling battery back-up operation during power 
failure or power-down operation in the non-selected mode. 



FUNCTION TABLE 



s 


W 


OE 


Mode 


DQ 


Ice 


H 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


DOUT 


Active 


L 


H 


H 




High-Impedance 


Active 



BLOCK DIAGRAM 




524288 WORDS 
X8 BITS 

1024 ROWS 
X 64 COLUMNS 
X 64 BLOCKS 



T 



CLOCK 
GENERATOR 





^ WRITE CONTROL 

W INPUT 

y CHIPSELSECT 

S INPUT 

fcp OUTPUT ENABLE 

^^ INPUT 
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ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


Witii respect to GND 


-0.3-7 


V 


Vi 


Input voltage 


-0.3*'-Vcc + 0.3 


V 


Vo 


Output voltage 


O-Vcc 


V 


Pd 


Power dissipation 


Ta = 25'C 


700 


mW 


Topr 


Operating temperature 




0-70 


"C 


Tstg 


Storage temperature 




-65-150 


•c 



- 3.0V in case of AC(Pulse width^SOns) 



ELECTRICAL CHARACTERISTICS (Ta = 0-70r, Vcc = 3.3V±0.3V, unless othen/vise noted) 



Symbol 


Parameter 






Limits 


Unit 




Min 


Typ 


Max 


VlH 


High-level input voltage 




2.0 




VCC+0.3V 


V 


VIL 


Low-level input voltage 




-0.3* 




0.6 


V 


VOH 


High-level output voltage 


loH = -1 mA 


2.4 






V 


loH = - 0.1mA 


Vcc -0.5V 






Vol 


Low-level output voltage 


lOL = 2mA 






0.4 


V 


li 


input leakage current 


Vi = 0-Vcc 






±1 


ma 


lo 


Output leakage current 


g=ViH,oE=ViH,Vi/o=0-Vcc 






±1 


ma 


Icci 


Active supply current 
(AC, MOS level) 


S^0.2V 

Other inputs ^0.2V or ^Vcc - 0.2V 

Output-open (duty 100%) 


Minimum 
cycle 




20 


30 


mA 


1MHz 




1.5 


3 


ICC2 


Active supply current 
(AC, TTL level) 


S=VlL,W=VlH 

Other inputs=ViH or Vil 
Output-open(duty 100%) 


Minimum 
cycle 




20 


30 


mA 


1MHz 




1.5 


3 


ICC3 


Stand-by supply current 


^^Vcc-0.2V 
other inputs = 0— Vcc 


FP,TP,RT-VL 






60 


ma 


FPJP,RT-VLL 




0.4 


12 


ICC4 


Stand-by supply current 


S=ViH, other inputs=0-Vcc 








0.33 


mA 



* - 3.0V in case of AC(Pulse width^30ns) 



CAPACITANCE (Ta = 0~70°C, Vcc = 3.3V±0.3V, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance (Ta=25'C) 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance (Ta=25'C) 


Vo = GND,Vo = 25mVrms,f=1MHz 






8 


PF 



Note 1 : Direction for current flowing into 10 is indicated as positive (no mark) 
2: Typical value is Vcc=3.3V, Ta = 25°C 
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SWITCHING CHARACTERISTICS (Ta = 0~70'C, Vcc = 3.3V±0.3V, unless otherwise noted) 
READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5408-85VU-85VLL 


M5M540S-10VL,-10VLL 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


85 




100 




ns 


ta(A) 


Address access time 




85 




100 


ns 


ta(S) 


Chip select access time 




85 




100 


ns 


ta(OE) 


Output enable access time 




45 




50 


ns 


tais(S) 


Output disable time after "5 high 




30 




35 


ns 


tdis(OE) 


Output disable time after OT high 




30 




35 


ns 


t6n(S) 


Output disable time after ^ low 


10 




10 




ns 


tdn (OE) 


Output enable time after OT low 


5 




5 




ns 


tv(A) 


Data valid time after address 


10 




10 




ns 



TIMING REQUIREMENTS (Ta = 0-70'C , Vcc = 3.3V±0.3V, unless othenvise noted) 



WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M540S-85VL.-85VLL 


M5M5408-10VL,-10VLL 


Min 


Max 


Min 


Max 


tow 


Write cycle time 


85 




100 




ns 


tw(W) 


Write pulse width 


55 




60 




ns 


tsu(A) 


Address set up time 












ns 


tsu (A-WH) 


Address set up time with respect to W high 


70 




80 




ns 


tfeu(S) 


Chip select set up time 


70 




80 




ns 


tfeu(D) 


Data set up time 


35 




35 




ns 


th(D) 


Data hold time 












ns 


trec(W) 


Write recovery time 












ns 


tdis(W) 


Output disable time after W low 




30 




35 


ns 


tdis{OE) 


Output disable time after ^ high 




30 




35 


ns 


ten(W) 


Ou^ut enable time after W high 


5 




5 




ns 


ten(OE) 


Output enable time after ^ low 


5 




5 




ns 
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AQ/ MITSUBISHI LSIS 

^^r%rt M5M5408FP,TP,RT-85VLr10VLr85VLLr10VLL 

41 94304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 



TIMING DIAGRAMS 
Read cycle 



Ao~Ai8 



m 




DQi~DQ8 
(Dout) 

W = "H" level 
Write cycle (W control mode) 



Ao~Ai8 



OE 



W 



X 



tsu(A) 



tew 



X 




tsu (A-WH) 



/ 



DQi-DQs 
(Din) 



tdis (W) 
tdis (OE) 



tw(W) 



< '-^ — ^ 



tsu(D) 



-(', 



M 



DATA IN 

QTARI P 



''^-^Q' \\\\VV^\V\V\VV\^\^^^ 



(D°"« V//////////////////A 



¥ 



\ 



/ 



th(m 



-/I 



tree (W) 



ten (OE) 
ten (W) 



^ 



V///////////////////M 



S^>S<SS<S<S<^^^>^^S<S^^^^<. 
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A 



MITSUBISHI 
ELECTRIC 



MITSUBISHI LSIs 



pRELlM*Wf r ^ M5M5408FP,TP,RT-85VL,-1 0VL,-85VLL,-1 OVLL 



.o.a.»-L?!f«f»*an<,. 



SSpI*-*'-'"'"* 



4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 



Write cycle (S control mode) 



A0-A18 



J\ 



tew 



tsu(A) 
M ► 



,^ tsu(S) ^ 



^^ / 



(Note 6) 



W 



DQi~DQ8 
(Din) 



^ trec(W) 



X 




Note 3 : Test condition 

Input pulse VlH=2.2V, ViL=0.4V 

Input rise time and fall time- • 5ns 

Reference level Voh=Vol=1.5V 

Output loads Fig. 1, CL=30pF 

CL=5pF (for ten. tdls) 
Transition is measured±500mV from 
steady state voltage, (for ten, tdis) 



DQO- 



(Including 
scope and JIG) 



990 n ^Cl 




Fig.1 Output load 



Note 4 : Hatching indicates the state is "don't care". 

5 : A Write occurs during the overlap of a low 1 and a low W. 

6 : If W goes low simultaneously with or prior to ^, the output remains in the highimpedance state. 

7 : Don't apply inverted phase signal externally when DQ pin is in output mode. 
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. ^V MITSUBISHI LSIs 

fBBli^^^^^^^T^^^^ M5M5408FP,TP,RT-85VLr10VLr85VLL,-10VLL 

sr ^ -^ '' 41 94304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 

POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-^700 , unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


Testcondiiiuris 


Min 


Typ 


Max 


VCC (PD) 


Power down supply voltage 




2 






V 


VI (5) 


Chip select input 5 




2.0 






V 


ICC(PD) 


Power down supply current 


Vcc-3V.5^Vcc-0.2V, 
Other inputs-0~3V 


FP. IP, RT-VL 






50 


jiA 


FP, TP. RT-VLL 




0.4 


10* 



* loo (PD) = 1 nA at Ta = 25'C 



(2) TIMING REQUIREMENTS (Ta = 0-70''C, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


tsu (PD) 


Power down set up time 











ns 


trec(PD) 


Power down recovery time 




5 






ms 



(3) POWER DOWN CHARACTERISTICS 
E control mode 



Vcc 



r3.0V 



3.0V -3 



tsu (PD) 



^ trec(PD) ^ 



y 



^^ Vcc- 0.2V 



\2.0V 
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HIGH SPEED SRAM 



(5V Version) 




MITSUBISHI LSIs 

M5M5257DP,J-1 2,-15,-20, 
-15L,-20L 

262144-BIT (262144-WORD BY 1-BIT) CMOS STATIC RAM 



DESCRIPTION 

The M5M5257D is a family of 2621 44-word by 1 -bit static RAMs, 
fabricated witli the high-performance CMOS silicon-gate MOS 
process and designed for high-speed application. These devices 
operate on a single 5V supply, and are directly TTL compatible. 
They include a power-down feature as well. 

FEATURES 

• Fast access time M5M5257DP,J-12 12ns(max) 

M5M5257DP,J-15,-15L 15ns(max) 

M5M5257DP,J-20,-20L 20ns(max) 

• Low power dissipation Active 300mW(typ) 

Stand-by (-12,-15,-20) 5mW(typ) 

Stand-by(-15L,-20L) 50^lW(typ) 

• Power down by ^ 

• Single 5V power supply 

• Fully static operation 

• Requires neither external clock nor refreshing 

• All inputs and outputs are directly TTL compatible 

• Easy memory expansion by chip-select (S) Input 

• All address inputs are changeable with each other 

APPLICATION 

High-speed memory system 

FUNCTION 

A write operation is executed during the ^ low, and W low overlap 
time. In this period, address signals must be stable. When W is 
low, the Q terminal is maintained in the high impedance state, so it 
is possible to connect D and Q terminals directly. 

In a read operation, after setting W to high, ^ to low, and if the 
address signals are stable, the data is available at the Q terminal. 



PIN CONFIGURATION (TOP VIEW) 



ADDRESS "( 
INPUTS ^ 



A5 [T 

A4 [I 

A3 H 

A2 [T 

A1 H 

Ai7[I 

A16 \T 

Ao {£ 

A12 \£ 

DATA OUTPUT Q [lO 
WRITE CONTROL— 7= 

INPUT w in 

(OV)GND[l| 






H Vcc(5V) 
23) Ae 
H A7 
2i] Ae 

^ Al3 

13 Aio 

m All 

i!l Ao 

iil Ai4 

in Ai5 

14] D DATA INPUT 



ADDRESS 
INPUTS 



Outline 24P4Y(P) 
24P0J(J) 



When ^ is high, the chip is in the non-selectable state, disabling 
both reading and writing. In this case the output is in the floating 
(high-impedance ) state, useful for OR- ties with other devices. 

Signal ^ controls the power-down feature. When ^ goes high, 
power dissipation is reduced extremely. The access time from s is 
equivalent to the address access time. 



BLOCK DIAGRAM 



ADDRESS. 



INPUTS 




7^ 



<8 



CHIP SELECT INPUTS f (^ 



WRITE CONTROL INPUT 



iX 






512 

7^ 



MEMORY ARRAY 

512 ROWS 

512 COLUMNS 



? — 

512^-^ 



COLUMN I/O 
CIRCUITS 



512 



COLUMN ADDRESS 
DECODERS 



18 




COLUMN INPUT 

BUFFERS 
1 1 1 A 1 



2S 
z li: 



v^A9AioAiiAi2Ai3Ai4Ai5Ai6Ai3 ) 
ADDRESS INPUTS 



<g)Q DATA 



OUTPUT 



^DRi^^iJV 



m vcc(5V) 

®GND(OV) 
I 
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MrrsuBiSHi 

ELECTRIC 
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M5M5257DP, J-1 2,-1 5,-20,-1 5L,-20L 

262144-BiT (262144-WORD BY l-BIT) CMOS STATIC RAM 



MODE SELECTION 



5 


W 


Mode 


Data input 


Data output 


Ice 


H 


X 


Non selection 


Higii-impedance 


High-impedance 


Stand-by 


L 


L 


Write 


Data input 


High-impedance 


Active 


L 


H 


Read 


High-impedance 


Data output 


Active 



H:VlH L:VlL X:VlH or ViL 



ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-3.5*~7 


V 


Vi 


Input voltage 


-3.5*~7 


V 


Vo 


Output voltage 


-3.5*~7 


V 


Pd 


Maximum power dissipation 




1 


W 


Topr 


Operating temperature 




0-70 


•c 


Tstg(bias) 


Storage temperature (bias) 




-10 --85 


•c 


Tstg 


Storage temperature 




-65-150 


•c 



* Pulse width ^ 1 0ns, In case of DC: - 0.5V 



ELECTRICAL CHARACTERISTICS ( Ta = 0-70'C, Vcc=5V±10%, unless othenArise noted ) 



Symbol 


Parameter 


Toe* 




r,*.;^^^ 


Limits 


Unit 


lest uuiiuiiiuiid 


Min 


Typ 


Max 


VlH 


High - level input voltage 




2.2 




Vcc+0.3 


V 


ViL 


Low - level input voltage 




-0.5* 




0.8 


V 


VOH 


High - level output voltage 


loH = —4mA 


2.4 






V 


Vol 


Low - level output voltage 


IOL = 8mA 






0.4 


V 


h 


Input current 


Vi = 0~Vcc 






2 


ma 


llozl 


Off-state output current 


Vi(S) = ViH,Vo=0~Vcc 






10 


HA 


1001 


Supply current from Vcc 


Vi(sy=ViL 
Output open 


AC(1 2ns cycle) 






140 


rnA 


AC(1 5ns cycle) 






130 


AC{20ns cycle) 






120 


DC 




60 


75 


1002 


Stand-by current 


Vl(g) = VlH 


AC(1 2ns cycle) 






60 


mA 


AC(1 5ns cycle) 






50 


AC(20ns cycle) 






40 


Other Vi^ViH or ^ ViL 




J 


30 


|C03 


Stand-by current 


Vi(§) = Vcc -0.2V 


-12,-15,-20 




1 


10 


mA 


Other Vi^ 0.2 
orVi^Vcc-( 


V 

).2V 


-15L,-20L 




10 


100 


ma 



Note 1 . Current flow into an IC is positive, out is negative. 
* - 3.0V in case of AC (Pulse widths 1 0ns) 



CAPACITANCE 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND,Vi =25mVrms, f=1MH2 






5* 


PF 


Co 


Output capacitance 


Vo = GND,Vo=25mVrms, f=1MH2 






7* 


PF 



fCl.Co are periodically sampled and are not 100% tested. 
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MITSUBISHI LSIs 

M5M5257DP,J-1 2r1 5,-20,-1 5U-20L 

262144-BIT (262144-WORD BY 1-BIT) CMOS STATIC RAM 

AC ELECTRICAL CHARACTERISTICS ( Ta = 0~70'C, Vcc=5V±10%, unless otherwise noted ) 

(1) MEASUREMENT CONDITIONS -e-vcc -e-Vcc 

Input pulse levels Vih = 3.0V, Vil = OV i L 

^48on ^ 48on 

Input rise and fall time 3ns ] ] 

DQo— t i DQO — f-. 4 

Input timing reference levels Vih = 1 .5V, V il = 1 .5V I | 3opF I j spF 

^ ^ XX- . ^ II w -.«#»#- rw ^ 255n ziz (Including < 255n ^(Including 

Output timing reference levels Voh = 1 .5V,Vol =1 .5V y >^>^>> -p . ^^^^ ^ y^ ^^^^ ^ T ®^°P® ^"° ^'^^ 

Output loads Fig1,Fig2 ^ ^ 

Fig.1 Output load Fig.2 Output load for ten, tdis 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5257D-12 


M5M5257D-15,-15L 


M5M5257D-20,-20L 


Min 


Max 


Min 


Max 


Min 


Max 


tOR 


Read cycle time 


12 




15 




20 




ns 


ta(A) 


Address access time 




12 




15 




20 


ns 


ta(S) 


Chip select access time 




12 




15 




20 


ns 


tv(A) 


Data valid time after address change 


3 




3 




3 




ns 


ten(S) 


Output enable time after ^ low 


3 




3 




3 




ns 


tdis(S) 


Output disable time after ^ hiah 





6 





7 





8 


ns 


tPU 


Power-up time after chip selection 

















ns 


tPD 


Power-down time after chip deselection 




12 




15 




20 


ns 



(3) TIMING DIAGRAMS FOR READ CYCLE 
Read cycle 1 < W=H, ^=L > 



Ao ~ Ai7 



DO 

(Dout) 



Vih 



ViL 



Voh 



Vol 



tCR 



ta(A) 



hH-^^^ 



PREVIOUS DATA VALID 



jKJNKNOWl^^ 



)C 



tv(A) 



DATA VALID 



X 



Read cycle 2 < W=H > (Note 2) 
Vih 



DO 

(Dout) 



loo 



ViL 

Voh 
Vol 

lcci 

ICC2 



\ 



(Note 3) 



tOR 



ta(S) 



ten(S) 



tPU 



^ unknownVi 



7 



DATA VALID 



tdis(S) 



(Note 3) 



> 



Hi-Z 



1^50% 



3r50% 



Note 2. Address valid prior to or coincident with s transition low. 

3. Transition is measured ±500nriV from steady state voltage with specified loading in Figure2. 
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M5M5257DP, J-1 2,-1 5,-20,-1 5L,-20L 

262144-BIT (262144-WORD BY 1-BIT) CMOS STATIC RAM 



(4) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5257D-12 


M5M5257D-15,-15L 


M5M5257D-20,-20L 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


12 




15 




20 




ns 


tSU(S) 


Chip select setup time 


10 




12 




15 




ns 


tsu(A)1 


Address setup time 1 (W CONTROL) 

















ns 


tsu(A)2 


Address setup time 2 ( ^ CONTROL) 

















ns 


tw(W) 


Write pulse width 


10 




12 




15 




ns 


trec(W) 


Write recovery time 

















ns 


tsu(D) 


Data setup time 


6 




7 




8 




ns 


th(D) 


Data hold time 

















ns 


tdis(W) 


Output disable time after W low 





6 





7 





8 


ns 


ten(W) 


Output enable time after W high 

















ns 


teu(A-WH) 


Address to W high 


10 




12 




15 




ns 



(5) TIMING DIAGRAMS FOR WRITE CYCLE 
Write cycle 1 ( W control mode ) 



Ao~Ai7 



W 



DO 

(Din) 



DO 

(Dout) 




voh: 

VOL^ 



K««<«««««««««^ .:; ^««««««^ 



Note 4. Hatching indicates the state Is don't care. 
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M5M5257DP, J-1 2,-1 5,-20,-1 5L,-20L 

262144-BIT (262144-WORD BY 1-BIT) CMOS STATIC RAM 



Write cycle 2 ( S control mode ) 



Ao~Ai7 



W 



DQ 

(Din) 



DQ 




VOH 



(Dout) Vol 



^^ 



Hi-Z 



(Note 6) 



Note 5. When the falling edge of W is simultaneous or prior to the falling edge of s, the output is maintained in the high impedance. 
6. ten.tdis are periodically sampled and are not 100% tested. 



POWER DOWN CHARACTERISTICS ( Ta = 0~70'C, Vcc=5V±10%, unless otherwise noted ) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 


Vi(5)^Vcc-0.2V 
Vi^Vcc-0.2Vor 
OV ^ Vi ^ 0.2V 




2 






V 


Vi(§) 


Chip select input voltage 


Vcc-0.2 






V 


tSu(PD) 


Power down setup time 









ns 


trec(PD) 


Power down recovery time 


-15L 


15 






ns 


-20L 


20 






lOC(PD) 


Power down supply current 


Vcc = 3.0V 






50 


^A 



Note 7. This is only M5M5257DP, J -15L,-20L 



TIMING WAVEFORM FOR POWER DOWN 

Vcc — 



4.5V 




S^Vcc-0.2V 



4.5V 




2.4V 
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MITSUBISHI LSIs 

M5M5258DP,J-t 2,-1 5,-20, 

-15L,-20L 

262144-BIT (65536-WORD BY 4-BIT) CMOS STATIC RAM 



DESCRIPTION 

The M5M5258D is a family of 65536-word by 4-bit static RAIVIs, 
fabricated witli the high-performance CMOS silicon-gate IVIOS 
process and designed for high-speed application. These devices 
operate on a single 5V supply, and are directly TTL compatible. 
They include a power-down feature as well. 

FEATURES 

• Fast access time M5M5258DP,J-12 12ns(max) 

M5M5258DP,J-15,-15L 15ns(max) 

M5M5258DP,J-20,-20L 20ns{max) 

• Low power dissipation Active v 300mW(typ) 

Stand-by (-12,-15,-20) 5mW{typ) 

Stand-by{-15L,-20L) 50^W(typ) 

• Power down by S 

• Single 5V power supply 

• Fully static operation 

• Requires neither external clock nor refreshing 

• All inputs and outputs are directly TTL compatible 

• Easy memory expansion by chip-select (S) input 

• All address inputs are changeable with each other 

APPLICATION 

High-speed memory system 

FUNCTION 

A write operation is executed during the S low, and W low overlap 
time. In this period, address signals must be stable. When W is 
low, the DQ terminals are maintained in the high impedance state. 

In a read operation, after setting W to high, S to low, and if the 
address signals are stable, the data is available at the DQ 
terminals. 



PIN CONFIGURATION (TOP VIEW) 




, 


\J 






A5 [T 




Ml Vcc(5V) 




A4 [I 




lA6 ] 






A3 U 




Da? 






A2 |T 


jg 


21] Ao 


, ADDRESS 


ADDRESS J 

inputs' 


A1 [? 

Ai5[i; 


1 


^ A8 
lH Al3 


' INPUTS 




A14 [7 


I 


18] AlO . 






A12[8; 


m DQ4 






Aii [? 




lH DQs 


DATA 
\ INPUTS/ 


IA9 |10 

CHIP SELECT \=L 




lU DQ2 


OUTPUTS 


INPUT ^ [Ti 




EdQi, 




(OV)GND^ 
C 




13l^ WRITE control! 
-JW INPUT 


)utline 24P4Y(P) 




24P0J(J) 



When ^ is high, the chip is In the non-selectable state, disabling 
both reading and writing. In this case the output is in the floating 
(high-impedance ) state,useful for OR- ties with other devices. 

Signal ^ controls the power-down feature. When ^ goes high, 
power dissipation is reduced extremely. The access time from s is 
equivalent to the address access time. 



BLOCK DIAGRAM 



ADDRESS 



INPUTS 




§8 



512 

7^ 



MEMORY ARRAY 

512 ROWS 

512 COLUMNS 



CHIP SELECT INPUTS s(Jj> 



WRITE CONTROL INPUT W $3> 



^ 



^=o- 



z — 

I 



COLUMN I/O 

CIRCUITS 

W~ 

128 



^ 



i 



COLUMN ADDRESS 
DECODERS 



COLUMN INPUT 
BUFFERS 




< CD 



Q8)<9>(^><19)<Y). 

v ^ A9 AlO AilAi2Ai3Al4Al5^ 
ADDRESS INPUTS 




^ VCC(5V) 

©GND(OV) 
I 
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M5M5258DP, J-1 2,-1 5,-20,-1 5Lr20L 

262144-BIT (65536-WORD BY 4-BIT) CMOS STATIC RAM 



MODE SELECTION 



5 


W 


Mode 


Data input /output 


Ice 


H 


X 


Non selection 


High-impedance 


Stand-by 


L 


L 


Write 


Din 


Active 


L 


H 


Read 


Dout 


Active 



H:ViH L:VIL X:VIH or VIL 



ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-3.5*-7 


V 


Vi 


Input voltage 


-3.5*-7 


V 


Vo 


Output voltage 


-3.5*-7 


V 


Pd 


Maximum power dissipation 




1 


W 


Topr 


Operating temperature 




0-70 


•c 


Tstg(bias) 


Storage temperature (bias) 




-10-85 


•c 


Tstg 


Storage temperature 




-65-150 


t 



* Pulse width ^ 1 0ns, In case of DC: - 0.5V 



ELECTRICAL CHARACTERISTICS ( Ta = 0-70*0 , Vcc=5V±1 0%, unless othen/vise noted ) 










Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VlH 


High - level input voltage 




2.2 




Vcc+0.3 


V 


ViL 


Low - level input voltage 




-0.5* 




0.8 


V 


VOH 


High - level output voltage 


lOH = —4mA 


2.4 






V 


Vol 


Low - level output voltage 


loL = 8mA 






0.4 


V 


li 


Input current 


Vi = 0-Vcc 






2 


^A 


llozl 


Off-state output current 


Vi(g) = ViH,Vo=0-Vcc 






10 


ma 


loci 


Supply current from Vcc 


Vl(g) = VlL 

Output open 


AC(1 2ns cycle) 






140 


mA 


AC(1 5ns cycle) 






130 


AC(20ns cycle) 






120 


DC 




60 


75 


1002 


Stand-by current 


Vl(g) = VlH 


AC(1 2ns cycle) 






60 


mA 


AC(1 5ns cycle) 






50 


AC{20ns cycle) 






40 


Other Vi ^Vih or ^ Vil 






30 


ICC3 


Stand-by current 


Vi(S) = Vcc -0.2V 


-12,-15,-20 




1 


10 


mA 


Other VI ^ 0.2 
or Vi ^Vco - ( 


V 

).2V 


-15L,-20L 




10 


100 


HA 



Note 1 . Current flow Into an IC is positive, out is negative. 
* - 3.0V in case of AC (Pulse widths 10ns) 



CAPACITANCE 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND,Vi =25mVrms, f=1MHz 






5* 


PF 


Co 


Output capacitance 


Vo = GND,Vo=25mVrms, f=1 MHz 






7* 


PF 



♦ Ci.Co are periodically sampled and are not 1 00% tested. 
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M5M5258DP,J-1 2,-1 5,-20,-1 5Lr20L 

, 2621 44-BIT (65536-WORD BY 4-BIT) CMOS STATIC RAM 

AC ELECTRICAL CHARACTERISTICS ( Ta = 0~70*C , Vcc=5V±1 0%, unless otherwise noted ) 

(1) MEASUREMENT CONDITIONS -^Vcc -e-Vcc 

Input pulse levels Vih = 3.0V, Vil = OV L L 

548on 5 48on 

Input rise and fall time 3ns ] T 

Input timing reference levels Vih = 1 .5V, Vil = 1 .5V T T 3Qpp ^~L | 5pF 

Output timing reference levels ■••Voh = 1.5V,Vol=1.5V f '''" T J'ffajIG) f '^^" J ^^^Zj^G) 

Output loads •■■■ Fig1,Fig2 ^ ^ 

Fig.1 Output load Fig.2 Output load for ten, tdis 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M5258D-12 


M5M5258D-15,-15L 


M6M5258D-20,-20L 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


12 




15 




20 




ns 


ta(A) 


Address access time 




12 




15 




20 


ns 


ta(S) 


Chip select access time 




12 




15 




20 


ns 


tv(A) 


Data valid time after address change 


3 




3 




3 




ns 


ten(S) 


Output enable time after s low 


3 




3 




3 




ns 


tdis(S) 


Output disable time after s high 





6 





7 





8 


ns 


tPU 


Power-up time after chip selection 

















ns 


tPD 


Power-down time after chip deselection 




12 




15 




20 


ns 



(3) TIMING DIAGRAMS FOR READ CYCLE 
Read cycle 1< W=H, ^rL> 



Ao ~ A15 



DQ 



(Dout) 



Vih 



Vil 



VOH 



Vol 



)C 



tOR 



ta(A) 



tv(A) 



PREVIOUS DATA VALID 



jKJNKNOWI^f 



)C 



^ tv(A) ^ 



DATA VALID 



X 



Read cycle 2 <W=H>(Note2) 

Vih 



DQ 

(Dout) 



loo 



Vil 

VOH 

Vol 
lcci 

ICC2 



\ 



(Note 3) 



tCR 



fa(S) 



ten(S) 



tPU 



7 



^ UNKNOWnV DATA VALID 



tdis(S) 



(Note 3) 



> 



Hi-Z 



1^50% 



3r50% 



Note 2. Address valid prior to or coincident with s transition low. 

3. Transition is measured ±500mV from steady state voltage with specified loading in Figure2. 
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M5M5258DP, J-1 2,-1 5,-20,-1 5L,-20L 

262144-BIT (65536-WORD BY 4-BIT) CMOS STATIC RAM 



(4) WRITE CYCLE 


Symbol 


Parameter 


Limits 


Unit 


M5M5258D-12 


M5M5258D-15,-15L 


M5M5258D-20,-20L 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


12 




15 




20 




ns 


tsu(S) 


Chip select setup time 


10 




12 




15 




ns 


tsu(A)1 


Address setup time 1 (W CONTROL) 

















ns 


tsu(A)2 


Address setup time 2 ( 5 CONTROL) 

















ns 


tw(W) 


Write pulse width 


10 




12 




15 




ns 


trec(W) 


Write recovery time 

















ns 


tsu(D) 


Data setup time 


6 




7 




8 




ns 


th(D) 


Data hold time 

















ns 


Uism 


Output disable time after W low 





6 





7 





8 


ns 


ten(W) 


Output enable time after W high 

















ns 


tSu(A-WH) 


Address to W high 


10 




12 




15 




ns 



(5) TIMING DIAGRAMS FOR WRITE CYCLE 
Write cycle 1 ( W control mode) 



Ao-^Ais 



tew 




Vol 



\s\ss\\\ssss\ssss\\ 



Note 4. Hatching indicates the state is don't care . 
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MITSUBISHI LSIs 

M5IVI5258DP, J-1 2,-1 5,-20,-1 5L,-20L 

262144-BIT (65536-WORD BY 4-BIT) CMOS STATIC RAM 



Write cycle 2 ( S control mode) 



Ao~Ai5 



W 



DQ 

(Din) 



DQ 



VOH 



(Dout) Vol 



tew 




> (Note 3) 



^^ 



Hi-Z 



(Note 6) 



Note 5. When the falling edge of W is simultaneous or prior to the falling edge of S, the output is maintained in the high impedance. 
6. ten.tdis are periodically sampled and are not 1 00% tested. 



POWER DOWN CHARACTERISTICS ( Ta = 0-70^, Vcc=5V±10%, unless otherwise noted ) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 


Vi(^^Vcc-0.2V 
Vi^Vcc-0.2Vor 
OV ^ Vi ^ 0.2V 




2 






V 


Vi(§) 


Chip select input voltage 


Vcc-0.2 






V 


tsu(PD) 


Power down setup time 









ns 


trec(PD) 


Power down recovery time 


-15L 


15 






ns 


-20L 


20 






ICC(PD) 


Power down supply current 


Vcc = 3.0V 






50 


ma 



Note?. This is only M5M5258DP, J -15L,-20L 



TIMING WAVEFORM FOR POWER DOWN 

Vcc 



4.5V 




S^Vcc -0.2V 



4.5V 




4-12 
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M5M5278DP, J-1 2,-1 5,-20,-1 5Lr20L 
M5M5278DFP, VP-1 5,-20,-151,-201 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



DESCRIPTION 

The M5M5278D is a family of 32768-word by 8-bit static RAMs, 
fabricated with the high-performance CMOS silicon-gate MOS 
process and designed for high-speed application. These devices 
operate on a single 5V supply, and are directly TTL compatible. 
They include a power-down feature as well. 

FEATURES 

• Fast access time M5M5278DP,J-12 12ns(max) 

M5M5278DP,J,FP,VP-1 5,-1 5L 1 5ns(max) 

M5M5278DP,J,FP,VP-20,-20L 20ns(max} 

• Low power dissipation Active 375mW(typ) 

Stand-by{-1 2,-1 5,-20) 5 mW(typ) 

Stand-by(-15L,-20L) 50^iW(typ} 

• Power down by 1 

• Single 5V power supply 

• Fully static operation 

• Requires neither external clock nor refreshing 

• All inputs and outputs are directly TTL compatible 

• Easy memory expansion by chip-select (S) input 

• Output enable(OE) prevents data contention In the I/O bus 

• All address inputs are changeable with each other 

APPLICATION 

High-speed memory system 

FUNCTION 

A write operation is executed during the ^ low, and W low overlap 
time. In this period, address signals must be stable. When W is 
low, the DQ terminals is maintained in the high impedance state. 

In a read operation, after setting W to high, ^ to low, and Ue to 
low, if the address signals are stable, the data is available at the 
DQ terminals. 

When s is high, the chip is in the non-selectable state, disabling 
both reading and writing. In this case the output is in the floating 
(high-impedance ) state, useful for OR- ties with other devices. 

Setting OE at a high level, the output stage is in a high-impedance 
state, and the data bus contention problem in the write cycle is 
eliminated. 

Signal S controls the power-down feature. When s goes high, 
power dissipation is reduced extremely. The access time from ^ is 
equivalent to the address access time. 

MODE SELECTION 



PIN CONFIGURATION (TOP VIEW] 








■ 


Ky 






As [T 




28| Vcc(5V) 




A4 U 




i3w Tp'S^^n^l 




A3 U 




i]A6 






A2 [T 


S 


il A7 


. ADDRESS 


ADDRESS J 
INPUTS^ 


Ai [? 


^ A8 


INPUTS 


A14 H 


s 


23] Ao 






Ai3 [7 


s 


Em 


ENABLE INPUT 




A12 [8 


•D 


2l] AlO ADDRESS INPUT | 




All H 
A9 [io 


"L 
? 


lIlDQe] 


CHIP SELECT 
INPUT 




fDQi [Ti 




illDQ? 




DATA INPUTS/, 
OUTPUTS 


DQ2|il 
^DQ3[i3 




iZlDQe 
i6]DQ5 


.DATA INPUTS/ 
'^OUTPUTS 


(0V)GND[i4 
Ou 




iIlDQ4 




tline 28P4Y(P) 


1 




28P0J(J) 1 






28P2W-C(FP) 




UE H 




H 


2l]AlO 


Ao m 






20]^ 


As [24 






lilDQe 


A7 H 






J8|DQ7 


A6 H 






TTJDOe 


W H 






16]DQ5 


(5V)Voc[28 
A5 [T 




M5M5278DVP 


1ft] DQ4 

i3gnd(ov) 


A4 d 






lllDQa 


A3 [T 






i2]DQ2 


A2 [7 






nlDQi 


Ai d 






io|A9 


A14[T 






I]Aii 


Alad 




ss 


3A12 




Outline 28P2C-A 





S 


W 


OE 


Mode 


Data input /output 


Ice 


H 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


Dout 


Active 


L 


H 


H 




HIgh-impedance 


Active 



H:VlH LVIL X:VIH or ViL 
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MITSUBISHI LSIs 

M5M5278DP, J-1 2,-1 5,-20,-1 51,-201 
M5M5278DFP, VP-1 5,-20,-1 5L,-20L 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



BLOCK DIAGRAM 



ADDRESS . 
INPUTS 



CHIP SELECT _,,„, 
INPUTS S(20}- 

WRITE CONTROL INPUT W®- 



OUTPUT ENABLE 



MABLE ^^/gy 
INPUT ^^Y 



MEMORY ARRAY 

512 ROWS 

512 COLUMNS 




'I 



i 



LU 
LL 

a. 
I- 

o 






5S 4 



< QQ 
Q 




DATA 
>INPUTS/ 
OUTPUTS 



m VCC{5V) 
^GND(OV) 
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M5M5278DP, J-1 2,-1 5,-20,-1 5L,-20L 
M5M5278DFP, VP-1 5,-20,-1 5L,-20L 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-3.5*~7 


V 


Vi 


Input voltage 


-3.5* -7 


V 


Vo 


Output voltage 


-3.5*~7 


V 


Pd 


Maximum power dissipation 




1 


W 


Topr 


Operating temperature 




0-70 


"C 


T8tg(bla8) 


Storage temperature (bias) 




-10-85 


•c 


Tstg 


Storage temperature 




-65-150 


•c 



* Pulse width ^ 1 0ns, In case of DC: - 0.5V 



DC ELECTRICAL CHARACTERISTICS ( Ta = 0-70C, Voc=5V±10%, 


unless othen^^lse noted ) 








Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VlH 


High -level input voltage 




2.2 




Vcc+0.3 


V 


ViL 


Low - level input voltage 




-0.5* 




0.8 


V 


VOH 


High - level output voltage 


loH = - 4mA 


2.4 






V 


Vol 


Low - level output voltage 


lOL = 8mA 






0.4 


V 


h 


Input current 


Vi = 0-Vcc 






2 


ma 


llozl 


Off-state output current 


Vi(g) = ViH , Vo= 0-Vcc 






10 


HA 


Icci 


Supply current from Vcc 


Vl(S) = ViL 

Output open 


AC{1 2ns cycle) 






160 


mA 


AC(1 5ns cycle) 






150 


AC(20ns cycle) 






140 


DC 




75 


85 


ICC2 


Stand-by current 


Vl(g) = VlH 


AC(1 2ns cycle) 






60 


mA 


AC(1 5ns cycle) 






50 


AC(20ns cycle) 






40 


Other Vi^ViH or ^ViL 






30 


ICC3 


Stand-by current 


Vi(S) = Vcc -0.2V 

nthor \/i^ n 9^' 


-12,-15,-20 




1 


10 


mA 


or Vi ^Vcc-0 


2V 


-15L,-20L 




10 


100 


ma 



Note 1 . Current flow into an IC is positive, out is negative. 
♦ - 3.0V in case of AC (Pulse widths 1 0ns) 



CAPACITANCE 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND.Vi =25mVrms, f=1MHz 






5* 


PF 


Co 


Output capacitance 


Vo = GND,Vo=25mVrms, f=1MHz 






7* 


PP 



■o Ci.Co are periodically sampled and are not 1 00% tested. 



AC ELECTRICAL CHAR ACTERISTICS ( Ta = 0~70'C, Vcc=5V±10%, unless othen«/ise noted ) 



(1) MEASUREMENT CONDITIONS 

Input pulse levels Vih = 3.0V, Vil = OV 

Input rise and fall time 3ns 

input timing reference levels •■ ■ Vih = 1.5V, Vil = 1 .5V 

Output timing reference levels Voh = 1 .5V,Vol =1 .5V 

Output loads Fig1,Fig2 



DQo- 



: 255 n 




DQo- 



30pF 
(Including 
scope and JIG) 



: 255 n 



Fig.1 Output load 




SpF 

(Including 
scope and JIG) 



Fig. 2 Output load for ten, tdis 
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MITSUBISHI LSIs 

M5M5278DP, J-1 2,-1 5,-20,-1 5L,-20L 
M5M5278DFP, VP-1 5,-20,-1 5L,-20L 

262144-BiT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



(2) READ CYCLE 


Symbol 


Parameter 


Limits 


Unit 


M5M6278D-12 


M6M5278D-15,-15L 


M5M5278D-20.-20L 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


12 




15 




20 




ns 


ta(A) 


Address access time 




12 




15 




20 


ns 


ta(S) 


Chip select access time 




12 




15 




20 


ns 


ta(OE) 


Output enable access time 




6 




8 




10 


ns 


tv(A) 


Data valid time after address change 


3 




3 




3 




ns 


ten(S) 


Output enable time after ^ low 


3 




3 




3 




ns 


tdis(S) 


Output disable time after s high 





6 





7 





8 


ns 


ten(OE) 


Output enable time after ^ low 

















ns 


tdis(OE) 


Output disable time after OE high 





6 





7 





8 


ns 


tPU 


Power-up time after chip selection 

















ns 


tPD 


Power-down time after chip deselection 




12 




15 




20 


ns 



(3) TIMING DIAGRAMS FOR READ CYCLE 
Read cycle 1 < W=H, g=L > 



Ao ~ Ai4 



DQ 

(Dout) 



VlH 



ViL 



VOH 



Vol 



Y 



tCR 



ta(A) 



tv(A) 



PREVIOUS DATA VALID 



JRJNKNOWI^^ 



K 



4 tv(A) ^ 



DATA VALID 



X 



Read cycle 2 <W=H> (Note 2) 

VlH 



ViL 



DQ 

(Dout) 


VOH 

Vol 


Ice 


loci 




ICC2 



^C 



(Note 3) 4- 



tCR 



r 



ta(S) 



ten(S) 



\ unknownVi 



DATA VALID 



tdis(S) 



(Note 3) 



> 



Hi-Z 



tPD 



J ^50% 



>r50% 



Note 2. Address valid prior to or coincident with s transition low. 

3. Transition is measured ±500mV from steady state voltage with specified loading in Figure2. 



Read cycle 3 < W=H, S=L> (Note 4) 



OE 



VlH 
ViL 



\ 



DQ VoH 

(Dout) Vol 



(Note 3) 



tCR 



7 



ta(OE) 



ten(OE) 



tdis(OE) 



\ unknownV 



DATA VALID 



} 



(Note 3) 



Note 4. Address and S valid prior to OE transition low by (ta(A) - ta(OE)), (ta(S)-ta(OE)). 
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M5M5278DP, J-1 2,-1 5,-20,-1 5L,-20L 
M5M5278DFP, VP-1 5,-20,-1 5L,-20L 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



(4) WRITE CYCLE 


Symbol 


Parameter 


Limits 


Unit 


M5M5278D-12 


M5M6278D-15.-15L 


M5M5278D-20,-20L 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


12 




15 




20 




ns 


feu(S) 


Chip select setup time 


10 




12 




15 




ns 


tsu(A)1 


Address setup time 1 (W CONTROL) 

















ns 


tsu(A)2 


Address setup time 2 ( 5 CONTROL) 

















ns 


tw(W) 


Write pulse width 


10 




12 




15 




ns 


trec(W) 


Write recovery time 

















ns 


tsu(D) 


Data setup time 


6 




7 




8 




ns 


th(D) 


Data hold time 

















ns 


tdis(W) 


Output disable time after W low 





6 





7 





8 


ns 


ten(W) 


Output enable time after W high 

















ns 


tsu(A-WH) 


Address to W high 


10 




12 




15 




ns 


ten(OE) 


Output enable time after UE low 

















ns 


tdis(OE) 


Output disable time after <5E high 





6 





7 





8 


ns 



(5) TIMING DIAGRAMS FOR WRITE CYCLE 
Write cycle 1 (W control mode ) 



Ao~Ai4 


VlH 




ViL 


S 


VlH 
ViL 


OE 


VlH 
ViL 


W 


VlH 
ViL 


DO 


VlH 


(Din) 


ViL 



DO 

(Dout) 



VOH 

Vol 



)C 



tew 



tsu(S) 



X 




r 



tsu(A)1 



(Note 3) 



tsu(A-WH) 



^v / 



tW(W) 



tsu(D) 



X 



\ 



trec(W) 



DATA STABLE 



tdls(OE) 



tdls(W) 

ten(W) 



-Hth(D) 



Hi-Z 



ten(OE) 



(Note 3) 



Note 5. Hatching indicates tlie state is don't care . 
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MITSUBISHI LSIs 

M5M5278DP, J-1 2,-1 5,-20,-1 5L,-20L 
M5M5278DFP, VP-1 5,-20,-1 5L,-20L 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



Write cycle 2 (s control mode) 



Ao~Ai4 



W 



DQ 

(Din) 



DQ VOH^ 



tew 




^^ 



i 



(Note 3) 
Hi-Z 



(Note 6) 



Note 6. When the falling edge of w is simultaneous or prior to the falling edge of s, the output is maintained in the high impedance. 
7. ten,tdis are periodically sampled and are not 1 00% tested. 



POWER DOWN CHARACTERISTICS ( Ta = 0-70 "C, Vcc=5V±10%, unless otherwise noted ) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC(PD) 


Power down supply voltage 


Vi(S)^Vcc-0.2V 
Vi^Vcc-0.2Vor 
0V^Vi^0.2V 




2 






V 


Vi(S) 


Chip select input voltage 


Vcc-0.2 






V 


tsu(PD) 


Power down setup time 









ns 


trec(PD) 


Power down recovery time 


-15L 


15 






ns 


-20L 


20 






ICC(PD) 


Power down supply current 


Vcc = 3.0V 






50 


HA 



Notes. This is only M5M5278DP,J,FP,VP -15L,-20L. 



TIMING WAVEFORM FOR POWER DOWN 

Vcc 




4.5V 



4.5V 



S^Vcc-0.2V 




4- ]i 
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M5M51 001 BP, J-1 5,-20,-25,-20L,-25L 

1048576-BIT(1 048576-WORD BY 1-BIT)CI\/I0S STATIC RAM 



DESCRIPTION 

The M5M51001BP,J are a family of 1048576-word by 1-blt static 
RAMs, fabricated with the high performance CMOS silicon gate 
process and designed for high-speed application. 

The M5M51 001 BP, J are offered in a 28-pin plastic dual-in-line 
package (DIP). 28-pin plastic small outline J-lead package (SOJ). 

These devices operate on a single 5V supply, and are directly 
TTL compatible. They include power down feature as well. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M51001BP,J-15 


15ns 


180mA 


10mA 


M5M51001BP,J-20 
M5M51001BP,J-20L 


20ns 


160mA 


100^lA 


M5M51001BP,J-25 
M5M51001BP,J-25L 


25ns 


140mA 


10mA 


100^lA 



• Single +5V power supply 

• Fully static operation : No clocks, No refresh 

• Power down by S 

• Easy memory expansion by ^ 

• Three-state outputs : OR-tie capability 

• Directly TTL compatible : All inputs and outputs 

• TEST MODE is available 



PIN CONFIGURATION (TOP VIEW) 








rA3iT 


K^ 


ilVcc(5V) 1 




A4 [2 




IE A2 ] 




ADDRESS J 
INPUTS^ 


As [T 




2ilAl 




A6 K 




13 Ao 


ADDRESS 




A7 [? 


I 


ElAis 


INPUTS 




La8 [6 


i] A19 




NCfT" 


i 

CD 


22] A18 






rA9 [8 


=; „ ,_ BYTE CONTROL 
2lJ B1/S4 INPUT 


ADDRESS^ 


Aio|9 


y 


ilAi7 




INPUTS^ 


All [io 


c 


19] Al6(DQ4) 


ADDRESS 


DATAOUTPUT^A^^^ 

(ADDRESS INPUT) ( A) QFi 

WRfTE CONTROL^ ' b= 

(CHIP SELECT IKfiff/^Wp 




18] A13(DQ3) 
IZJ A14(DQ2) 

ID D (DQi) 


> INPUTS 
(DATA I/O) 


(ov)gnd!h 




la 5 m ^'uf'^'' 1 






Outline 28P4F(P) "^''^^ | 




28P0K(J) 


( ) : TEST MODE 


NC : NO CONNECTION 



PACKAGE 

M5M51001BP 
M5M51001BJ 



28pin 400m il DIP 
28pin 400mil SOJ 



APPLICATION 

High speed memory units 



FUNCTION 

The operation mode of the M5M51001 B series is determined by a 
combination of the device control inputs ^ andW . Each mode is 
summarized in the function table shown in next page. 

The RAM works with an organization of 1048576-word by 1-blt, 
when B1/E4 is high of floating. And an organizalton of 262144- 
word by 4-bit is also obtained for reducing the test time, when 
B1/B4 is low. 

A write cycle is executed whenever the low level W overlaps with 
the low level ^. The address must be set up before the write cycle 
and must be stable during the entire cycle. 

The data is latched into a cell on the trailing edge of W, S 



BLOCK DIAGRAM 



address; 

INPUTS^ A9 



,16)D (DQI) 

;j7)A14(DQ2) 

M8)a13(DQ3) 

-►(j?)a16 (DQ4) 




data OUTPUT 
r 12)0 (A) (ADDRESS 
INPUT) 



ADDRESS 
INPUTS 
(DATA I/O) 



WRITE CONTROL 

INPUT 
, ^ (CHIP SELECT 

;jl)W (5) INPUT) 

CHIP SELECT 

^^!>J^K^} (VVRITE CONTROL 

INPUT) 
^2ljB1/f4 BYTE CONTROL 

INPUT 



( ) shows TSET MODE PIN CONFIGURATION (X4) 
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M5M51 001 BP, J-1 5,-20,-25,-201,-251 

1048576-BIT(1 048576-WORD BY 1-BIT)CM0S STATIC RAM 



whichever occurs first, requiring the set-up and hold time relative 
to these edge to be maintained. When 5 is high, the chip is 
non-selectable state, disabling both reading and writing. In the 
case, the output stage is in a high-impedance state. 

A read cycle is executed by setting W at a high level while ^ are 
in an active state (5 = L) 

When setting ^ at a high level, the chip is in a non - selectable 



mode in which both reading and write are disabled. 

In this mode, the output stage is in a high-impedance state, 
allowing OR-tie with other chips and memory expansion by 5. 

Signal-^ controls the power-down feature. When 5 goes high, 
power dissipation is reduced extremely. The access time from S is 
equivalent to the address access time. 



FUNCTION TABLE 








5 


W 


Mode 


Q 


D 


Ice 


H 


X 


Non selection 


High-Impedance 


High-impedance 


Stand-by 


L 


L 


Write 


Din 


Hiah-imoedance 


Active 


L 


H 


Read 


High-Impedance 


Dout 


Active 



ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-3.6*~7 


V 


Vi 


Input voltage 


-3.5 ♦-Vcc + 0.3 


V 


Vo 


Output voltage 


-3.5*-7 


V 


Pd 


Power dissipation 


Ta=25*C 


1000 


mW 


Topr 


Operating temperature 




0-70 


X 


T8to(blas) 


Storage temperature (bias) 




-10-85 


'C 


T.to 


Storage temperature 




-65-150 


•c 



• Pulse width ^20ns, In case of DC : -0.5V 



DC ELECTRICAL CHARACTERISTICS {Ta=0'-70''C,Vcc=5V± 10%, unless othenvise noted) 



Symbol 


Parameter 








Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+0.3 


V 


VIL 


Low-level input voltage 




-0.3* 




0.8 


V 


VOH 


High-level output voltage 


|0H=- 4mA 


2.4 






V 


Vol 


Low-level output voltage 


loL=8mA 






0.4 


V 


h 


Input current 


VnO-Vcc 






2 


HA 


loz 


Output current in off-state 


Vl(5)=VlH 

Vio =0 ~ Vcc 






10 


ma 


|CC1 


Active supply current 
(TTL level) 


Vl(g)=VlL 

other inputs=ViH or Vil 
Output-open(duty 100%) 


AC 


15ns cycle 






180 


mA 


20ns cycle 






160 


25ns cycle 






140 


DC 




60 


75 


ICC2 


Stand-by supply current 
(TTL level) 


Vl(5)=VlH 


AC (min cycle) 






40 


mA 


DC 






30 


ICC3 


Stand-by current 
(MOS level) 


Vi(g)^Vcc-0.2V 
other inputs Vi^0.2V 
orVi^Vcc-0.2V 


-15,-20,-25 




1 


10 


mA 


-20L,-25L 




10 


100 


HA 



* Pulse width^20ns, in case of AC : -3.0V 



CAPACITANCE (Ta = ~ 70°C, Vcc = 5V±10%. unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi=GND, Vi=25mVrms, f=1MHz 






6 


PF 


Co 


Output capacitance 


Vo=GND,Vo=25mVrms, f=1 MHz 






6 


PF 



Note 1 : Direction for current flowing into an IC is positive (no mark). 
2: Typical value is Vcc=5VJa=25°C 
3: Cl, Co are periodically sampled and are not 1 00% tested. 
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M5M51 001 BP, J-1 5,-20,-25r20L,-25L 

1048576-BIT(1 048576-WORD BY 1-BIT)CM0S STATIC RAM 



AC ELECTRICAL CHARACTERISTICS ( Ta = 0~70r, Vcc = 5V±10%, unless otherwise noted ) 



(1) MEASUREMENT CONDITIONS 

Input pulse level Vih = 3.0V, Vil = O.OV 

Input rise and fall time 3ns 

Input timing reference level Vih = 1 .5V, Vil = 1 .5V 

Output timing reference level • • • Voh = 1 .5V,Vol =1 .5V 
Output loads Fig1 ,Fig2 



DQO- 



:255n 




SOpF 
(Including 
scope and JIG) 



DQO- 



:255n 



-Vcc 



480 n 



5pF 

: (Including 
scope and JIG) 



Fig.1 Output load 



Flg.2 Output load for ten, tdis 



(2) READ CYCLE 
















Symtx)l 


Parameter 


Limits 


Unit 


M5M51001B-15 


M5M51001B-20.-20L 


M5M51001B-25,-25L 


Min 


Max 


Min 


Max 


Min 


Max 


tOR 


Read cycle time 


15 




20 




25 




ns 


tS(A) 


Address access time 




15 




20 




25 


ns 


ta(S) 


Chip select access time 




15 




20 




25 


ns 


tais(S) 


Output disable time after ? high 





7 





7 





8 


ns 


tton(S) 


Output enable time after ^ low 


6 




6 




6 




ns 


tv(A) 


Data valid time after address change 


7 




7 




7 




ns 


tPU 


Power-up time after 5 low 

















ns 


tPD 


Power-down time after 5 high 




15 




20 




25 


ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51001B-15 


M5M51001B-20,-20L 


M5M51001B-25,-25L 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


15 




20 




25 




ns 


tw(W) 


Write Dulse width 


12 




15 




20 




ns 


tfeu(A) 


Address setup time 

















ns 


tsu(A-WH) 


Address setup time with respect to W 


12 




15 




20 




ns 


tSu(S) 


Chip select setup time 


12 




15 




20 




ns 


tsu(D) 


Data setup time 


8 




12 




15 




ns 


th(D) 


Data hold time 

















ns 


trec(W) 


Write recovery time 

















ns 


tdi8(W) 


Output disable time after W low 





7 





7 





8 


ns 


ten(W) 


Output enable time after W high 

















ns 
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MITSUBISHI LSIs 

M5M51 001 BP,J-1 5,-20,-25,-201,-251 

1048576-BIT {1048576-WORD BY 1-BIT) CMOS STATIC RAM 



(4) TIMING DIAGRAMS 
Read cycle 1 



Ao~19 



Q 



tCR 



)C 



ta(A) 



tv(A) 



PREVIOUS DATA VALID 



V UNKNOWN V 



)C 



tv(A) 

k — -^ — H 



DATA VALID 



X 



W = H 
§=L 



Read cycle 2 (Note 4) 



\ 



tCR 



/ (Note £ 



ta(S) 



ten(S) ^N^^^^> 



tPU 



Icci • 



Ice 



^ UNKNOWN V 



DATA VALID 



tdis (S) 



y 



tPD 



|CC2- 



^f 50% 



>c 50% 



W = H 

Note 4 : Addresses valid prior to or coincident with s transition low. 

5 : Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. 
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M5M51 001 BP, J-1 5,-20,-25,-201,-251 

1048576-BIT (1048576-WORD BY l-BIT) CMOS STATIC RAM 



Write cycle (W control mode) 



Ao~19 



W 











tew 






. 








■" 




) 


/ 
\ 


)( 






trec(W) 








feu(S) 












< 


A 


gg^^gg^gggggggg^ 


(Note 6) 




tfeu (A-WH) 


(Note 6) 




, tsu(A) 


tW(W) 












J 




\ 


\ 


L ts" (D) 


,fh(D) 










' 






■ 




( DATAST/> 


[0( 


(Note 5) 


^ tdis(W)j 






ten(W) 


(Notes) 






^ 


' ' 




>SSSSSSSSSSSSSNNSSS^^^ 


/ 


V///////////////////////. 


W/////////////////////A 


^ 




VNN\NNNN\\\N\\^^^^ 



Write cycle (S control mode) 



Ao~19 



W 



(Note 6) 



tew 



)( 



tSu(A) 



^v / 



(Note 5) 

ten (S) 



t8U(S) 



tw(W) 



tsu(D) 



trec{W) 



)C 



V DATA STABLE V 



th(D) 



tdis(W) 
(Note 5) 



(Note 7) 



(Note 6) 



Note 5 : Hatching indicates the state is don't care. 

6 : When the falling edge of W is simultaneous or prior to the falling edge of S. the output is maintained In the high impedance. 

7 : ten, tdls are periodically sampled and are not 1 00% tested. 
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M5M51 001 BP, J-1 5r20r25r20Lr25L 

1048576-BIT (1048576-WORD BY 1-BIT) CMOS STATIC RAM 



POWER DOWN CHARACTERISTICS (Ta = 0~70r , unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC (PD) 


Power down supply voltage 


Vi(g)^Vcc-0.2V 
Vi^VcG-0.2Vor 
OV ^ Vi ^ 0.2V 




2 






V 


Vl(5) 


Chip select input voltage 


Vcc -0.2 






V 


tsu (PD) 


Power down setup time 









ns 


trec(PD) 


Power down recovery time 


-20L 


20 






ns 


-25L 


25 






Ice (PD) 


Power down supply current 


Vcc = 3.0V 






50 


ma 


Vcc = 5.5V 






100 



Note 8 : This is only M5M51001BP, J-20L, -25L 



TIMING WAVEFORM FOR POWER DOWN 



Vcc 



4.5V 




4.5V 



S^Vcc-0.2V 




2.4V 



4-24 



A 



MITSUBISHI 
ELECTRIC 



MITSUBiSHI LSIs 

M5M51 004BP, J-1 5,-20,-25,-20L,-25L 

1048576-BIT(262144-WORD BY 4.BIT)CM0S STATIC RAM 



DESCRIPTION 

The M5M51004BP,J are a family of 262144-word by 4-blt static 
RAMs, fabricated with the high performance CMOS silicon gate 
process and designed for high-speed application. 

The M5M51004BP,J are offered In a 28-pin plastic dual-in-line 
package (DIP), 28-pln plastic small outline J-lead package (SOJ). 

These devices operate on a single 5V supply, and are directly 
TTL compatible. They include power down feature as well. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M51004BP.J-15 


15ns 


180mA 


10mA 


M5M51004BP,J-20 
M5M51004BP.J-20L 


20ns 


160mA 


100»iA 


M5M51004BP.J-25 
M5M51004BP,J-25L 


25ns 


140mA 


10mA 


100^lA 



• Single +5V power supply 

• Fully static operation : No clocks, No refresh 

• Common data I/O 

• Easy memory expansion by ^ 

• Three-state outputs : OR-tie capability 

• ?5F prevents data contention in the I/O bus 

• Directly TTL compatible : All inputs and outputs 

PACKAGE 

M6M51004BP 

M6M51004BJ 



PIN CONFIGURATION (TOP VIEW) 




. ' 


v^ 






A3 [T 




Ml Vcc(5V) 




A4 [2 




il|A2 ] 




As [3 




Uai 






A6 [T 




HAo 




ADDRESS 


A7 [I 


S 


SAis 


fi5iPu"Tr 


INPUTS > 


A8 [I 


Ul 


23]A17 






A9 H 


i 


22] Al6 






Aio H 


13 A15 J 






A11 {£ 


-2 


i] NC 1 




A12 [io 




in DQ4 






Iai4 fiT 




lUDQa 




CHIP SELECT ^ r^ 
INPUT ^ Li 




iZ]DQ2 


[ DATA INPUTS/ 
OUTPUTS 


OUTPUT EBABLE 7^ Pfi 

INPUT ^ P 

(OV)GNDIH 

Ol 




lilDQiJ 

15] W WRITE CONTROL 

IMPI IT 


jtline 28P4F(P) 




28P0K(J) 




NC : NO CONNECTION 



■ 28pin 400mil DIP 
• 28pin 400mil SOJ 



APPLICATION 

High speed memory units 



FUNCTION 

The operation mode of the M5M51 004B series is determined by a 
combination of the device control Inputs 5 , W . Each mode is 
summarized in the function table shown in next page. 

A write cycle is executed whenever the low level W overlaps with 
the low level S. The address must be set-up before the write cycle 
and must be stable during the entire cycle. 

The data is latched into a cell on the trailing edge of W, S. 
whichever occurs first, requiring the set-up and hold time relative 
to these edge to be maintained. The output enable Input ^ 
directly controls the output stage. Setting the WE at a high level, 
the output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle is eliminated. 



BLOCK DIAGRAM 




WRITE 
-05)Tn CONTROL 

^ o CHIP 
''^^ S SELECT 
, INPUT 

^or OUTPUT 
^^^ ENABLE 
^Vcc INPUT 
^^^^ (5V) 

GND 

(OV) 
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A read cycle Is executed by setting W at a high level and OT at a 
low level while s are in an active state (^ = L) 

When setting ^ at a high level, the chip is in a non-selectable 
mode In which both reading and write are disabled. In this mode, 
the output stage is in a high-impedance state, allowing OR-tie with 



other chips and memory expansion by ^. 

Signal-S controls the power-down feature. When 5 goes high, 
power dissipation is reduced extremely. The access time from ^ is 
equivalent to the address access time. 



FUNCTION TABLE 






5 


W 


5E 


Mode 


DQ 


Ice 


H 


X 


X 


Non selection 


High-Impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


Dout 


Active 


L 


H 


H 




High-impedance 


Active 



ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


- 3.5* -7 


V 


Vi 


Input voltage 


-3.5* -Vcc + 0.3 


V 


Vo 


Output voltage 


-3.5* -7 


V 


Pd 


Power dissipation 


Ta=25'C 


1000 


mW 


Topr 


Operating temperature 




0-^70 


•c 


Tstg(bias) 


Storage temperature (bias) 




-10-85 


•c 


Tstfl 


Storage temperature 




-65-150 


•c 



* Pulse width^20ns, in case of DC : -0.5V 



DC ELECTRICAL CHARACTERISTICS (Ta=0-70r,Vcc=5V± 10%, unless otherwise noted) 



Symbol 


Parameter 








Limits 


Unit 


lest conciiuoiis 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




Vcc+O.SV 


V 


ViL 


Low-level input voltage 




-0.3* 




0.8 


V 


VOH 


High-level output voltage 


loH=-4mA 


2.4 






V 


VOL 


Low-level output voltage 


loL=8mA 






0.4 


V 


ll 


Input current 


Vi=0~Vcc 






2 


HA 


loz 


Output current in off-state 


Vl (^ =VlH 

Vi/0 = ~ Vcc 






10 


ma 


lcci 


Active supply current 
(TTL level) 


Vl(g)=VlL 

other inputs=ViH or Vil 
Output-open (duty 100%) 


AC 


15ns cycle 






180 


mA 


20ns cycle 






160 


25ns cycle 






140 


DC 




60 


75 


ICC2 


Stand-by supply current 
(TTL level) 


Vl (5) =VlH 


AC (min cycle) 






40 


mA 


DC 






30 


ICC3 


Stand-by current 
(MOS level) 


Vi(g)^Vcc-0.2V 
other Inputs Vi^0.2V 
orVi^Vcc-0.2V 


-15,-20,-25 




1 


10 


mA 


-20L.-25L 




10 


100 


ma 



" Pulse width^20ns, in case of AC : -3.0V 



CAPACITANCE (Ta = - 70^ , Vcc = 5V±1 0%, unless otherwise noted) 



Symbol 


Parameter 


1 1 

Test conditions 


Limiis 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi=GND, Vi=25mVrms, f=1 MHz 






6 


PF 


Co 


Output capacitance 


Vo=GND,Vo=25mVrms, f=1 MHz 






6 


PF 



Note 1 : Direction for current flowing into an 10 is positive (no mark). 
2: Typical value is Vcc=5V,Ta=25°C 
3: Cl, Co are periodically sampled and are not 1 00% tested. 
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AC ELECTRICAL CHARACTERISTICS ( Ta = 0~70'C, Vcc = 5V±10%, unless otherwise noted ) 



(1) MEASUREMENT CONDITIONS 

Input pulse levels Vih = 3.0V, Vil = O.OV 

Input rise and fall time 3ns 

Input timing reference levels Vih = 1 .5V, Vil = 1 .5V 

Reference levels Voh = 1 .5V,Vol =1 .5V 

Output loads Fig1,Fig2 



DQo- 



:255n 




aopF 
(Including 
scope and JIG) 



DQO- 



:255n 




5pF 

(Including 
scope and JIG) 



Fig.1 Output load 



Fig.2 Output load for ten, tdis 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51004B-15 


M5M51004B-20,-20L 


M5M51004B-25,-25L 


Min 


Max 


Min 


Max 


Min 


Max 


tOR 


Read cycle time 


15 




20 




25 




ns 


ta(A) 


Address access time 




15 




20 




25 


ns 


ta(S) 


Chip select access time 




15 




20 




25 


ns 


ta(OE) 


Output enable access time 




8 




10 




13 


ns 


tdis(S) 


Output disable time after si high 





7 





7 





8 


ns 


tais(OE) 


Output disable time after UE high 





7 





7 





8 


ns 


ten(S) 


Output enable time after ^ low 


6 




6 




6 




ns 


ten(OE) 


Output enable time after 5E low 

















ns 


tv(A) 


Data valid time after address change 


7 




7 




7 




ns 


tPU 


Power-up time after chip selection 

















ns 


tPD 


Power-down time after chip selection 




15 




20 




25 


ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M61004B-15 


M5M51004B-20,-20L 


M5M51004B-25.-25L 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


15 




20 




25 




ns 


tw(W) 


Write Dulse width 


12 




15 




20 




ns 


tSu(A) 


Address setup time 

















ns 


tSu(A-WH) 


Address setup time with respect to W 


12 




15 




20 




ns 


tSu(S) 


Chip select setup time 


12 




15 




20 




ns 


tfeu(D) 


Data setup time 


8 




12 




15 




ns 


th(D) 


Data hold time 

















ns 


trec(W) 


Write recovery time 

















ns 


tdis(W) 


OutDut disable time after W low 





7 





7 





8 


ns 


tdls(OE) 


Output disable time after OE hiah 





7 





7 





8 


ns 


ten(W) 


Output enable time after W high 

















ns 


ten(OE) 


Output enable time after OE low 

















ns 



A 



MrrsuBiSHi 

ELECTRIC 



27 



MITSUBISHI LSIs 

M5M51 004BP, J-1 5,-20,-25,-201,-251 

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM 



(4) TIMING DIAGRAMS 
Read cycle 1 



A0~17 



f 



tCR 



ta(A) 



tv(A) 



PREVIOUS DATA VALID 



V UNKNOWN V 



X 



tv(A) 



DATA VALID 



)C 



W = H 
^=L 
M=L 



Read cycle 2 (Note 4) 
5 



\ 



DQ 



Ice 



tCR 



/ 



ta(S) 



ten (S) 



(Note 5) 



tPU 



Icci 



^ UNKNOWN V 



DATA VALID 



tdis (S) 



(Note 5) 



tPD 



> 



|CC2 • 



^^50% 



^r 50% 



W = H 
UE = L 

Note 4 : Addresses valid prior to or coincident with s transition low. 

5 : Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. 



Read cycle 3 (Note 6) 



UE 



\ 



(Note 5) 



/ 



ta(OE) 



ten (OE) 



DQ 



{ UNKNOWN V 



tdls(OE)^Note5) 



DATA VALID 



> 



W = H 
S = L 

Note fi : Addresses and s valid orior to OE transition low by (ta (A)-ta (OE)). (ta (S)-ta (OE)) 
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M5M51 004BP, J-1 5r20r25r20Lr25L 

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM 



Write cycle (W control mode) 



tew 



Ao~17 



©E 



W 



DQi~4 




tsu (D) '" th (D) 



Write cycle (S control mode) 



Ao~17 



W 



DQ 

(Din) 



DQ 

(Dout) 



(Note 7) 



i 



tew 



tsu (A) 



^v / 



(Notes) 

ten (S) 



tsu (S) 



tw(W) 



1 ^ tsu(D) ^ 



tree (W) 



X 



tti(D) 



V DATA STABLE V 



tdis (W) 
(Notes) 



(Note 8) 



(Note 7) 



Note 7 : Hatching indicates tlie state is don't care. 

8 : When the falling edge of W is simultaneous or prior to the falling edge of s, the output is maintained in the high impedance. 

9 : ten, tdis are periodically sampled and are not 1 00% tested. 
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M5M51 004BP, J-1 5,-20,-25,-201,-251 

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM 



POWER DOWN CHARACTERISTICS (Ta = 0~70C, unless otherwise noted) 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


VCC (PD) 


Power down supply voltage 


Vi(S)^Vcc-0.2V 
Vi^Vcc-0.2Vor 
OV ^ Vi ^ 0.2V 




2 






V 


Vi(S) 


Chip select input voltage 


Vcc -0.2 






V 


tsu (PD) 


Power down setup time 









ns 


trec(PD) 


Power down recovery time 


-20L 


20 






ns 


-25L 


25 






Ice (PD) 


Power down supply current 


Vcc = 3.0V 






50 


ma 


Vcc = 5.5V 






100 



Note 10 : This is only M5M51004BP, J-20L, -25L. 



TIMING WAVEFORM FOR POWER DOWN 



Vcc 



4.5V 




4.5V 



5^Vcc-0.2V 




2.4V 
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M5M51288BKP,KJ-15, 


■20,-25r20L,-25L 


M5M51288BVP-20,-25, 


-20L,-25L 
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DESCRIPTION 

The M5M51288BKP,KJ,VP are a family of 131072-word by 8-bit 
static RAMs, fabricated with the high performance CMOS silicon 
gate process and designed for high-speed application. 

The l^5M51288BKP,KJ,VP are offered in a 32-pin plastic 
dual-in-line package(DIP), 32-pin plastic small outline J-lead 
pacl<age(SOJ), 32-pin thin small outline package (TSOP). 

These devices operate on a single 5V supply, and are directly 
TTL compatible. They include power down feature as well. 

FEATURES 



Type name 


Access time 
(max) 


Power supply current | 


Active 
(max) 


Stand-by 
(max) 


M5M51288BKP,KJ-15 


15ns 


190mA 


10mA 


M5M51288BKP,KJ,VP-20 
M5M51288BKP,KJ.VP-20L 


20ns 


170mA 


lOO^A 


M5M51288BKP.KJ,VP-25 
M5M51288BKP,KJ,VP-25L 


25ns 


150mA 


10mA 


100 mA 



• Single +5V power supply 

• Fully static operation : No clocks, No refresh 

• Common data I/O 

• Easy memory expansion by 5i,S2 

• Three-state outputs : OR-tie capability 

• OF prevents data contention in the I/O bus 

• Directly TTL compatible : All inputs and outputs 

PACKAGE 

M5M51288BKP 32pin 300mil DIP 

M5M51288BKJ 32pin 300mil SOJ 

M5M51288BVP 32pin 8X20mm2 TSOP(I) 

APPLICATION 

High speed memory units 

FUNCTION 

The operation mode of the M5IVI51288B series is determined by a 
combination of the device control inputs Si,S2,W and ^. Each 
mode is summarized in the function table shown in next page. 
A write cycle is executed whenever the low level W overlaps with 
the low level ^i and the high level S2. The address must be set up 
before the write cycle and must be stable during the entire cycle. 
The data is latched into a cell on the trailing edge of W, ^1 or S2, 
whichever occurs first, requiring the set-up and hold time relative 
to these edge to be maintained. The output enable input S¥ 
directly controls the output stage. Setting the ?E at a high level, 
the output stage Is in a high-Impedance state, and the data bus 
contention problem in the write cycle is eliminated. 



PIN CONFIGURATION (TOP VIEW) 
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NC : NO CONNECTION 



A read cycle is executed by setting W at a high level and UE at a 
low level while ^1 and S2 are in an active state (5i=L,S2=H) 

When setting 5i at a high level or S2 at a low level, the chip is in a 
non-selectable mode in which both reading and writing are 
disabled.ln this mode,the output stage is in a high-impedance 
state.allowing OR -tie with other chips and memory expansion by 
^1 and S2. 



FUNCTION TABLE 








5i 


S2 


W 


75E 


Mode 


DO 


Ice 


X 


L 


X 


X 


Non selection 


High-impedance 


Active 


H 


X 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


H 


L 


X 


Write 


Din 


Active 


L 


H 


H 


L 


Read 


Dout 


Active 


L 


H 


H 


H 




High-impedance 


Active 
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BLOCK DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS 


Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vex; 


Supply voltage 


With respect to GND 


-3.5* ~7 


V 


Vi 


Input voltage 


-3.5*~Vcc + 0.3 


V 


Vo 


Output voltage 


-3.5*~Vcc + 0.3 


V 


Pd 


Power dissipation 


Ta=25°C 


1000 


mW 


Topr 


Operating temperature 




0-70 


r 


T8t8(bia8) 


Storage temperature(bias) 




-10-85 


•c 


Tstg 


Storage temperature 




-65-150 


r 



♦ Pulse width^20ns, in case of DC: - 0.5V 



DC ELECTRICAL CHARACTERISTICS (Ta=0-70*C,Vcc=5V± 10%, unless othen^^ise noted) 



♦Pulse wldth^20ns, in case of AC: - 3.0V 



CAPACITANCE (Ta=0~70'C. Vcc=5V±10%, unless othen«/ise noted) 



Note 1 : Direction for current flowing into an IC is positive (no mark). 
2: Typical value is Vcc=5V,Ta=25°C 
3: Ci, Co are periodically sampled and are not 1 00% tested. 



Symbol 


Parameter 




.. 


Limits 


Unit 


Test conditions 


Min 


Typ 


Max 


VlH 


High-level input voltage 




2.2 




VCC+0.3V 


V 


VIL 


Low-level input voltage 




-0.3* 




0.8 


V 


VOH 


High-level output voltage 


loH=-4mA 


2.4 






V 


Vol 


Low-level output voltage 


loL=8mA 






0.4 


V 


h 


Input current 


Vi=0-Vcc 






2 


ma 


liozl 


Output current in off-state 


Vi (gD=ViH 
Vi/o =0-Vcc 






10 


ma 


Icci 


Active supply current 
(TTL level) 


Vi (gT)=ViL 

other inputs=ViH or Vil 

Output-open(duty 1 00%) 


AC (15ns cycle) 






190 


mA 


AC (20ns cycle) 






170 


AC (25ns cycle) 






150 


DC 




70 


85 


ICC2 


Stand-by supply current 
(TTL level) 


Vi (^=ViH 


AC (15ns cycle) 






60 


mA 


AC (20/25ns cyde) 






50 


DC 






35 


ICC3 


Stand-by current 
(MOS level) 


Vi(Fr)^Vcc-0.2V 
other inputs Vi^0.2V 
orVi^Vcc-0.2V 


-15,-20,-25 




1 


10 


mA 


-20L,-25L 




10 


100 


HA 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi=GND, Vi=25mVrms, f=1MHz 






6 


PF 


Co 


Output capacitance 


Vo=GND,Vo=25mVrms, f=1 MHz 






6 


PF 
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AC ELECTRICAL CHARACTERISTICS ( Ta = 0~70*C, Vcc=5V±10%, unless otherwise noted ) 



(1) MEASUREMENT CONDITIONS 

Input pulse levels Vih = 3.0V, Vil = OV 

Input rise and fall time • 3ns 

Input timing reference levels •■• Vih = 1 .5V, Vil = 1 .5V 

Output timing reference levels Voh = 1 .5V,Vol =1 .5V 

Output loads • • Fig1 , Fig2 



Vcc 



DQo- 



SOpF 
:255n lil (including 

scope and JIG) 



DQO- 



Fig.1 Output load 



Vcc 



:48on 



_^5pF 
:255n ±: (Including 

scope and JIG) 



Fig.2 Output load for ten, tdis 



(2) READ CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51288BKP,KJ-15 


M5M51288BKP,KJ,VP 
-20. -20L 


M5M51288BKP.KJ,VP 
-25. -25L 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


15 




20 




25 




ns 


ta(A) 


Address access time 




15 




20 




25 


ns 


ta(Sl) 


Chip select 1 access time 




15 




20 




25 


ns 


ta(S2) 


Chip select 2 access time 




14 




17 




20 


ns 


ta(OE) 


Output enable access time 




8 




10 




13 


ns 


tdis(S1) 


Output disable time after ^1 high 





7 





7 





8 


ns 


tdis(S2) 


Output disable time after S2 low 





7 





7 





8 


ns 


tdis(OE) 


Output disable time after ^ high 





7 





7 





8 


ns 


ten(S1) 


Output enable time after Si low 


6 




6 




6 




ns 


ten(S2) 


Output enable time after S2 high 


6 




6 




6 




ns 


ten(OE) 


Output enable time after 5^ low 

















ns 


tv(A) 


Data valid time after address change 


7 




7 




7 




ns 


tPU 


Power-up time after chip selection 

















ns 


tPD 


Power-down time after chip selection 




15 




20 




25 


ns 



(3) WRITE CYCLE 



Symbol 


Parameter 


Limits 


Unit 


M5M51288BKP,KJ-15 


M5M51288BKP,KJ.VP 
-20, -20L 


M5M51288BKP,KJ.VP 
-25, -25L 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


15 




20 




25 




ns 


tw(W) 


Write pulse width 


12 




15 




20 




ns 


tsu(A)1 


Address setup time (W) 

















ns 


tsu(A)2 


Address setup time (S 1 , S2) 

















ns 


tsu(S1) 


Chip select 1 setup time 


12 




15 




20 




ns 


tsu(S2) 


Chip select 2 setup time 


12 




15 




20 




ns 


tsu(D) 


Data setup time 


8 




12 




15 




ns 


th(D) 


Data hold time 

















ns 


trec(W) 


Write recovery time 

















ns 


tdis(W) 


Output disable time after W low 





7 





7 





8 


ns 


tdis(OE) 


Output disable time after oF high 





7 





7 





8 


ns 


ten(W) 


Output enable time after W high 

















ns 


ten(OE) 


Output enable time after OE low 

















ns 


tsu(A-WH) 


Address to W high 


12 




15 




20 




ns 
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(4) TIMING DIAGRAMS 
Read cycle (Note 4) 



Ao~16 



tCR 



5l 



S2 



OT 



DQi~8 



Icci 



Ice 



ICC2 




W=H 

Note 4: Addresses and 51,S2 valid prior to OT transition low by (ta(A) - ta(OE)), (ta(Si) - ta(OE)), ta(S2) - ta(OE)). 



Write cycle (W control mode) 

Ao~16 
S2 



tew 



W 
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tsu(D) th(D) 
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Write cycle ( Si control mode) 



Ao~16 



S1 



S2 



w 



DQi~8 



tew 



X 



tsu(A)2 



^^ / 



(Note 5) 
(Note 7) 

(Note 5) 



tsu(Sl) 



Write cycle ( S2 control mode) 

Ao~16 



K 



^1 



S2 



w 



(Note 5) 



tsu(A)2 



(Note 7) 



(Note 5) 



tsu(D) 



( 



trec(W) 



)C 



DATA STABLE 



) 



th(D) 



tew 



)( 



tsu(S2) 



/ ^. 



tsu(D) 

4 ► 



DQi~ 



trec(W) 



^DATA STABLE ^ 



th(D) 



(Note 5) 



(Note 5) 



(Note 5) 



(Note 5) 



Note 5: Hatching indicates tiie state is "don't care". 

6: Writing is executed wliile S2 iiigli overlaps S1 and W low. 
7: When the falling edge of W is simultaneously or prior to the falling edge of S1 
or rising edge of 82, the outputs are nnaintained in the high impedance state. 
8: Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. 
9: ten, tdis are periodically sampled and are not 100% tested. 
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POWER DOWN CHARACTERISTICS (Ta = 0--70C. unless otherwise noted) 



Symbol 


Parameter 






Limits 


Unit 


Test (X)naitions 


Min 


Typ 


Max 


VCC (PD) 


Power down supply voltage 


Vi(5i)^Vcc-0.2V 


2 






V 


V|(51) 


Chip select input voltage 


Vcc-0.2 






V 


tsu (PD) 


Power down setup time 


Vi ^ VCC - 0.2V or 











ns 


trec(PD) 


Power down recovery time 


OV ^ Vi ^ 0.2V 


-20L 


20 






ns 


-25L 


25 






Ice (PD) 


Power down supply current 


Voc = 3.0V 






50 


HA 


Voc = 5.5V 






100 



Note 10 : This is only M5M51288BKP. KJ, VP.20L, -25L 



TIMING WAVEFORM FOR POWER DOWN 

Vcc 



5i 



4.5V 




4.5V 
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M5M5V278DP, J, VP-1 5,-20 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



DESCRIPTION 

The M5M5V278D is a family of 32768-word by 8-bit static RAMs. 
fabricated with the high-performance CMOS silicon-gate MOS 
process and designed for high-speed application.These devices 
operate on a single 3.3V supply, and are directly TIL compatible. 
They include a power-down feature as well. 

FEATURES 

• Fast access time M5M5V278DP,J,VP-1 5 1 5ns(max) 

M5M5V278DP,J,VP-20 20ns(max) 

• Low power dissipation Active 165mW(typ) 

Stand-by 330^iW(typ) 

• Power down by 5 

• Single 3.3V power supply 

• Fully static operation 

• Requires neither external clock nor refreshing 

• All inputs and outputs are directly TTL compatible 

• Easy memory expansion by chip-select (^ input 

• Output enable(OT) prevents data contention in the I/O bus 

• All address inputs are changeable with each other 

APPLICATION 

High-speed memory systems 

FUNCTION 

A write operation is executed during the ^ low, and W low overlap 
time. In this period, address signals must be stable. When W is 
low, the DO terminals is maintained in the high impedance state. 

In a read operation, after setting W to high, ^ to low, and 5F to 
low, if the address signals are stable, the data is available at the 
DO terminals. 

When ^ is high, the chip is in the non-selectable state, disabling 
both reading and writing, in this case the output is in the floating 
(high-impedance ) state, useful for OR- ties with other devices. 

Setting ^ at a high level.the output stage is in a high-impedance 
state, and the data bus contention problem In the write cycle is 
eliminated. 

Signal ^ controls the power-down feature. When 5 goes high, 
power dissipation is reduced extremely. The access time from ^ is 
equivalent to the address access time. 



PIN CONFIGURATION (TOP VIEW] 
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^5 
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HlDQs 
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OUTPUTS 
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i5]DQ4^ 




Outline 28P4Y(P) 




28P0J(J) 




OE [i 


Ic 


2T]Aio 


Ao ^ 




201S 


As |24 




iDOe 


A7 li 




illDQ? 


A6 |26 




17]DQ6 


W [27 




16] DOS 


(3.3V) VccH 
As [T 


) M5M5V278DVP 


i5]DQ4 

i3gND(0V) 


A4 U 




1IIDQ3 


A3 [3 




1IIDQ2 


A2 |T 




i3DQi 


Al [I 




ioIA9 


A14[6 




9]A11 


Ai3§ 


NN 


T]A12 




Outline 28P2C-A 





MODE SELECTION 



5 


W 


OE 


Mode 


Data input /output 


Ice 


H 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


Dout 


Active 


L 


H 


H 




High-impedance 


Active 



H:ViH L:VlL X:VlH or ViL 



A 



MrrsuBiSHi 

ELECTRIC 



5-3 



MITSUBISHI LSIs 

M5M5V278DP, J, VP-1 5,-20 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



BLOCK DIAGRAM 



ADDRESS , 
INPUTS 



CHIP SELECT -(L^. 
INPUTS S^ 

WRITE CONTROL INPUT W®- 



OUTPUT ENABLE .^, 
INPUT OE' 



MEMORY ARRAY 

512 ROWS 

512 COLUMNS 




f 



i 






Li 




DATA 
r^lNPUTS/ 
OUTPUTS 



U^VCC(3.3V) 
@GND(OV) 



A 
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M5M5V278DP,J,VP-15r20 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-2.0*-4.6 


V 


Vi 


Input voltage 


-2.0*~Vcc+0.5 
(Max 4.6) 


V 


Vo 


Output voltage 




-2.0*~Vcc 


V 


Pd 


Maximum power dissipation 




1 


W 


Topr 


Operating temperature 




0-70 


•c 


TstgCWas) 


Storage temperature (bias) 




-10-85 


•c 


Tstg 


Storage temperature 




-65-150 


°C 



♦ Pulse width ^ 10ns, In case of DC: - 0.5V 



DC ELECTRICAL CHARACTERISTICS ( Ta = 0-70'C, Vco=3.3V ^g^'unless otherwise noted ) 



Symbol 


Parameter 


X/»«* 


>^_.^!«.!^_> 


Limits 


Unit 




Min 


Typ 


Max 


VlH 


High - level input voltage 




2.0 




Vcc+0.3 


V 


ViL 


Low - level input voltage 




-0.3* 




0.8 


V 


VOH 


High - level output voltage 


loH = - 4mA 


2.4 






V 


Vol 


Low - level output voltage 


lOL = 8mA 






0.4 


V 


II 


Input current 


Vi = 0-Vcc 






2 


ma 


llozl 


Off-state output current 


Vi(5) = ViH , Vo= 0— Vcc 






10 


HA 


loci 


Supply current from Vcc 


Vl(5) = ViL 

Output open 


AC(1 5ns cycle) 






100 


mA 


AC(20ns cycle) 






90 


DC 




50 


55 


|CC2 


Stand-by current 


Vl(§) = VlH 


AC(1 5ns cycle) 






40 


mA 


AC(20ns cycle) 






35 


Other Vi ^Vih or ^ Vil 






20 


|CC3 


Stand-by current 


Vi(5) = Vcc -0.2V 

Other Vi^ 0.2V or Vi ^Vcc - 0.2V 




0.1 


1 


mA 



Note 1 . Current flow into an IC is positive, out is negative. 
♦ - 3.0V in case of AC (Pulse width;g1 0ns) 



CAPACITANCE 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND.Vi =25mVrms, f=1MH2 






5* 


PF 


Co 


Output capacitance 


Vo = GND,Vo=25mVrms, f=1 MHz 






7* 


PF 



* Ci,Co are periodically sampled and are not 1 00% tested. 



AC ELECTRICAL CHARACTERISTICS ( Ta = 0-70'C, Vcc=3.3V 

(1) MEASUREMENT CONDITIONS 

Input pulse levels Vih = 3V, Vil = OV 

Input rise and fall time ■■ 3ns 

DQo- 
Input timing reference levels Vm = 1 .5V, Vil = 1 .5V 

Output timing reference levels Voh = 1 .5V,Vol =1 .5V 

Output loads • • Fig1,Flg2 



+10% 



unless otherwise noted ) 



: 255 n 




DQO- 



30pF 
(Including 
scope and JIG) 



:255n 



Fig.1 Output load 




5pF 

(Including 
scope and JIG) 



Fig. 2 Output load for ten, tdis 
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(2) READ CYCLE 


Symbol 


Parameter 


Limits 


Unit 


M5M5V278D-15 


M5M5V278D-20 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


15 




20 




ns 


ta(A) 


Address access time 




15 




20 


ns 


ta(S) 


Chip select access time 




15 




20 


ns 


ta(OE) 


Output enable access time 




8 




10 


ns 


^(A) 


Data valid time after address change 


3 




3 




ns 


ten(S) 


Output enable time after s low 


3 




3 




ns 


tdis(S) 


Output disable time after ^ high 





7 





8 


ns 


ten(OE) 


Output enable time after oE low 












ns 


tdis(OE) 


Output disable time after 'UE high 





7 





8 


ns 


tPU 


Power-up time after chip selection 












ns 


tPD 


Power-down time after chip deselection 




15 




20 


ns 



(3) TIMING DIAGRAMS FOR READ CYCLE 
Read cycle 1 < W=H, S=L > 



Ao ~ Ai4 



DO 

(Dout) 



VlH 



ViL 



VOH 



Vol 



)C 



tCR 



ta(A) 



tv(A) 



PREVIOUS DATA VALID 



^HJNKNGWI^^ 



)C 



^ tv(A) 



DATA VALID 



)( 



Read cycle 2 <W=H> (Note 2) 

VlH 



ViL 



\ 



DO 

(Dout) 


VOH 

Vol 


Ice 


lcci 




ICC2 



(Note 3) 



tCR 



r 



ta(S) 



ten(S) 



tPU 



^ unknownV I 



DATA VALID 



tdis(S) 



(Note 3) 



> 



Hi-Z 



tPD 



J ^50% 



5r50% 



Note 2. Address valid prior to or coincident with S transition low. 

3. Transition is measured ±500mV from steady state voltage with specified loading in Figure2. 



Read cycle 3 < W=H, 5=L > (Note 4) 

VlH 
ViL 



\ 



OQ 

(Dout) 



VOH 

Vol 



(Note 3) 



tCR 



7 



ta(OE) 



ten(OE) 



tclis(OE) 



\ unknownV 



DATA VALID 



(Note 3) 



> 



Note 4. Address and S valid prior to OE transition low by (ta(A) - ta(OE)), (ta(S)-ta(OE)) . 



5-6 



A 



MITSUBISHI 
ELECTRIC 



MITSUBISHI LSIs 

M5M5V278DP,J,VP-1 5,-20 

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 



(4) WRITE CYCLE 


Symbol 


Parameter 


Limits 


Unit 


M5M5V278D-15 


M5M5V278D-20 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


15 




20 




ns 


t8u(S) 


Chip select setup time 


12 




15 




ns 


teu(A)1 


Address setup time 1 (W CONTROL) 












ns 


bu(A)2 


Address setup time 2 { 5 CONTROL) 












ns 


tw(W) 


Write pulse width 


12 




15 




ns 


trec(W) 


Write recovery time 












ns 


t8U(D) 


Data setup time 


7 




8 




ns 


th(D) 


Data hold time 












ns 


tdls(W) 


Output disable time after W low 





7 





8 


ns 


ten(W) 


Output enable time after W high 












ns 


tsu(A-WH) 


Address to W high 


12 




15 




ns 


ten(OE) 


Output enable time after OT low 












ns 


tdi8(OE) 


Output disable time after 75E high 





7 





8 


ns 



(5) TIMING DIAGRAMS FOR WRITE CYCLE 
Write cycle 1 ( W control mode ) 



Ao—Au 


VlH 




ViL 


3- 


VlH 




ViL 




VlH 


OE 


ViL 


W 


VlH 


w 


ViL 


DO 


VlH 


(Din) 


ViL 



DO 
(Dout) 



VOH ^ 

Vol ^ 



)C 



tew 



tsu(S) 



)( 




/ 



tsu(A)1 



(Note 3) 



tsu(A-WH) 



V 



tW(W) 



tsu(D) 



)C 



\ 



/'' 



trec(W) 



DATASTABLE 



tdls(OE) 



tdis(W) 

ten(W) 



th(D) 



K 



Hi-Z 



ten(OE) 



(Note 3) 

2^ 



Note 5. l-latching Indicates the state is don't care . 
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Write cycle 2 ( S control mode) 



tew 



Ao~Ai4 



W 



DQ 

(Din) 



DQ 




VOH 



(Dout) Vol 



i«5ii J (Note 3) 

\VVv\S\\4 Hi-z 



^^ 



(Note 6) 

Note 6. When the falling edge of W is simultaneous or prior to the falling edge of S, the output is maintained in the high impedance. 
7. ten.tdis are periodically sampled and are not 1 00% tested. 
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DESCRIPTION 

The M5M5V278E is a family of 32768-word by 8-blt static RAMs, 
fabricated with the high-performance CMOS silicon-gate MOS 
process and designed for hlQh-speed application. These devices 
operate on a single 3.3V supply, and are directly TTL compatible. 
They include a power-down feature as well. 

FEATURES 

• Fast acces stime M6M5V278EJ,VP-10 10ns(max) 

M5M5V278EJ,VP-12 12ns(max) 

M5M5V278EJ,VP-1 5 1 5ns(max) 

• Low power dissipation Active 264mW(typ) 

Stand by (-1 0.-1 2,-1 5) 0.33mW(typ) 

• Power down by 5 

• Single 3.3V power supply 

• Fully static operation 

• Requires neither external clock nor refreshing 

• All inputs and outputs are directly TTL compatible 

• Easy memory expansion by chip-select (^ input 

• Output enable(?E) prevents data contention in the I/O bus 

• All address inputs are changeable with each other 

APPLICATION 

High-speed memory systems 

FUNCTION 

A write operation is executed during the 5 low, and W low overlap 
time. In this period, address signals must be stable. When W is 
low, the DQ terminals is maintained in the high impedance state. 

In a read operation, after setting W to high, 5 to low, and UE to 
low, if the address signals are stable, the data is available at the 
DQ terminals. 

When ? is high, the chip is in the non-selectable state, disabling 
both reading and writing. In this case the output is in the floating 
(high-impedance) state.useful for OR-ties with other devices. 

Setting ^ at a high level, the output stage is in a high-impedance 
state, and the data bus contention problem in the write cycle is 
eliminated. 

Signal ^ controls the power-down feature. When ^ goes high, 
power dissipation is reduced extremely. The access time from ^ is 
equivalent to the address access time. 

MODE SELECTION 



5 


W 


OT 


Mode 


Data input /output 


loo 


H 


X 


X 


Non selection 


High-impedance 


Stand-by 


L 


L 


X 


Write 


Din 


Active 


L 


H 


L 


Read 


Dout 


Active 


L 


H 


H 




High-Impedance 


Active 



PIN CONFIGURATION (TOP VIEW) 








'Ai3 [T 


KJ 


iiIVco(3.3V) 




As [F 




iTJTXT WRITE CONTROL 




A7 \£ 




HAu] 






A6 [7 




i|A9 


, ADDRESS 


ADDRESS J 
INPUTS^ 


As ^ 

A4 [T 


i 


i|Alo 
1|Aii 


INPUTS 




A3 \T 


§ 


;;!_. OUTPUT 

^ OE ENABLE INPUT 




A2 d 


illAl2 ADDRESS INPUT 




Ai {£ 


c 


2o| 3 CHIP SELECT 
=^ S INPUT 




cAo [io 




lilDQe] 




DATA fDQiIil 




18lDQ7 




INPUTS/ J DQ2 [12 




3 006 


PN^pifrs/ 


OUTPUTS |^Q3^ 




JllDQs 


OUTPUTS 


(OV) GND[i4 




15|DQ4. 




Outline 28P0J 




15E H 




v<. 




2i]Al2 


All g 








^5 


Aio [24 








13008 


A9 [1 








i§1dq7 


Al4 [1 








j3dq6 


W [27 








illDQs 


(3.3V) VOO [^ 


^ 


M5M5V278EVP 


1dq4 


Al3 H 


J 






14|GND (OV) 


A8 d 








i1dq3 


A7 E 








11002 


A6 [± 








iiIdoi 


As d 








ioIAo 


A4 d 








Hai 


A3 E 




'j'^ 




I1a2 






Outline 28P2C-A 





H : VlH L : VIL X : ViH or ViL 
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BLOCK DIAGRAM 



ADDRESS^ 
INPUTS 



CHIP SELECT 

INPUT 

WRITE CONTROL 

INPUT 



OUTPUT ENABLE ,^A_ 
INPUT OEV^^ 




)Vcc{3.3V) 
Q4) GND(OV) 
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ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Supply voltage 


With respect to GND 


-2.0*'-4.6 


V 


Vi 


Input voltage 


-2.0*--Vcc+0.5 
(Max 4.6) 


V 


Vo 


Output voltage 


-2.0*-'Vcc 


V 


Pd 


Maximum power dissipation 




1 


W 


Topr 


Operating temperature 




0-70 


•c 


Tstg(bias) 


Storage temperature (bias) 




-10-85 


•c 


Ts.g 


Storage temperature 




-65-160 


•c 



♦Pulse width ^ lOns.ln case of DC: - 0.5V 



DC ELECTRICAL CHARACTERISTICS (Ta=0-70'C , Vcc=3.3V tg o/^unless othenvise noted) 



Symbol 


Parameter 




.._....__ 


Limits 


Unit 


Tesi conaiiions 


Min 


Typ 


Max 


VlH 


High-level Input voltage 




2.0 




Vcc+0.3 


V 


ViL 


Low-level input voltage 




-0.3* 




0.8 


V 


VOH 


High-level output voltage 


loH = - 4mA 


2.4 






V 


Vol 


Low-level output voltage 


loL = 8mA 






0.4 


V 


h 


Input current 


Vi = 0-Vcc 






2 


/.A 


llozl 


Off-state output current 


Vi(5) = VtH , Vo=i 0-Vcc 






10 


/^A 


loci 


Supply current from Vcc 


Vl(5) = ViL 

Output open 


AC(1 0ns cycle) 






140 


mA 


AC(1 2ns cycle) 






120 


AC(1 5ns cycle) 






100 


DC 




80 


85 


ICC2 


Stand-by current 


Vl(5) = VlH 


AC(1 0ns cycle) 






60 


mA 


AC(1 2ns cycle) 






55 


AC(1 5ns cycle) 






50 


Other Vi^ViH or ^ViL 






30 


ICC3 


Stand-by current 


Vi(S) = Vcc-0.2V,or Vi ^Vcc-0.2V 
Other Vi^ 0.2V 




0.1 


10 


mA 



Note 1 . Current flow into an IC is positive, out is negative. 
* —3.0 V in case of AC (Pulse widths 1 0ns) 



CAPACITANCE 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi=GND, Vi=25mVrms, f=1 MHz 






5* 


PF 


Co 


Output capacitance 


Vo=GND,Vo=25mVrms, f=1MHz 






7* 


PF 



' Cl.Co are predically sampled and are not 100% tested. 



AC ELECTRICAL CHARACTERISTICS ( Ta = 0-70'C. Vcc=3.3V 

(1) MEASUREMENT CONDITIONS 

Input pulse levels Vih = 3.0V,Vil = 0.0V 

Input rise and fall time 3ns 

Input timing reference levels Vih = 1 .5V, Vil = 1 .5V DC O— 

Output timing reference levels ■ Voh = 1 .5V,Vol=1 .5V * 

Output loads Figl ,Fig2 < 



■5% 



.unless otherwise noted ) 



-5.0V 



480 n 



30pF 
. 255Q zjz (Including 

scope and JIG) 



DQO- 



Fig.1 Output load 



-5.0V 



480 Q 



5pF 

' 255 Q z^ (Including 

scope and JIG) 



Fig. 2 Output load forten.tdis 
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(2) READ CYCLE 


Symbol 


Parameter 


Limits 


Unit 


M5M5V278E-10 


M5M5V278E-12 


M5M5V278E-15 


Min 


Max 


Min 


Max 


Min 


Max 


tCR 


Read cycle time 


10 




12 




15 




ns 


ta(A) 


Address access time 




10 




12 




15 


ns 


ta(S) 


Chip select access time 




10 




12 




15 


ns 


ta(OE) 


Output enable access time 




5 




6 




8 


ns 


^(A) 


Data valid time after address change 


3 




3 




3 




ns 


ten(S) 


Output enable time after chip selection 


3 




3 




3 




ns 


tdis(S) 


Output disable time after chip deselection 





5 





6 





7 


ns 


ten(OE) 


Output enable time after OT low 

















ns 


tois(OE) 


Output disable time after 5E high 





5 





6 





7 


ns 


tPU 


Power-up time after chip selection 

















ns 


tPD 


Power-down time after chip deselection 




10 




12 




15 


ns 



(3) TIMING DIAGRAMS FOR READ CYCLE 
Read cycle 1 <W=H, g=L) 



Ao '-' Ai4 



VlH 



ViL 



DO VoH 

(D""') VOL 



)C 



tCR 



ta(A) 



PREVIOUS DATA VALID 



'ALID y UNKNOWN j( 



}( 



tv(A) 



DATA VALID 



X 



Read cycle 2 (WsH) (Note 2) 

VlH — 



DO 

(Dout) 



Ice 



ViL 
VOH 

Vol 
Icci 

ICC2 



\ 



(Note 3) 



tOR 



a(S) 



ten (S) 



-] UNKNOWN^ 



7 



tdis (S) 



DATA VALID 



tPD 



► (Note 3) 

■p. 



-Z 



y^50% 



V50% 



Note2. Address valid prior to or coincident witli s transition low. 

3Transition is measured ±500mV from steady state voltage witli specified loading in Figure2. 



Read cycle 3 < w=H, s=L) (Note 4) 

VlH • 



UE 



DO 

(Dout) 



ViL 
VOH 

Vol 



\. 



(Note 3) 



tCR 



ta(OE) 



ten(OE) 



tdis(OE) 



— ^UNKNOWN^r DATA VALID } 



Note4. Address and S valid prior to OE transition low by (ta(A) - ta(OE)), (ta(S)-ta(OE)). 



(Note 3) 
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(4) WRITE CYCLE 


Symbol 


Parameter 


Limits 


Unit 


M5M5V278E-10 


M5M5V278E-12 


M5M5V278E-15 


Min 


Max 


Min 


Max 


Min 


Max 


tew 


Write cycle time 


10 




12 




15 




ns 


tSu(S) 


Chip select setup time 


8 




10 




12 




ns 


teu(A)1 


Address setup time 1 ( W CONTROL) 

















ns 


teu(A)2 


Address setup time 2 ( 5 CONTROL) 

















ns 


tw(W) 


Write pulse width 


8 




10 




12 




ns 


trec(W) 


Write recovery time 

















ns 


tSu(D) 


Data setup time 


5 




6 




7 . 




ns 


th(D) 


Data hold time 

















ns 


tdl8(W) 


Output disable time after W low 





5 





6 





7 


ns 


ten(W) 


Output enable time after W high 

















ns 


teu(A-WH) 


Address to W high 


8 




10 




12 




ns 


ten(OE) 


Output enable time after 5F low 

















ns 


tdi8(OE) 


Output disable time after 75E high 





5 





6 





7 


ns 



(5) TIMING DIAGRAMS FOR WRITE CYCLE 
Write cycle 1 ( W control mode ) 



Ac-Am 



X5E 



W 



DO 

(Din) 



DO 

(Dout) 



VlH 

ViL 

VlH 

ViL 
VlH 

ViL 

VlH 

ViL 
VlH 
ViL 

VOH 

Vol 




tew 



tsu(S} 



(Note 3) 



tsu (A-WH) 



\ 



tw(W) 



tsu(D) 



I 



V 



/ 



i 



tree (W) 



DATA STABLE 



tdis (OE) 



tdis(W) 



th(D) 

dc 



ten(W)^ 



Hi-Z 



ten (OE) 

(Note 3) 



Notes. Hatching indicates tiie state is don't care . 
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Write cycle 2 ( E control mode ) 



Ac^Au 



W 



DQ 

(Din) 



DQ 

(Dout) 



VlH 

ViL 
VlH 

ViL 

VlH 
ViL ^ 



VlH 

ViL 



VOH 

Vol 



)C 



i 



>u(A)2. 



(Note 3) 



tew 



)C 



tsu(S) 



iC 



ten (S) 



tw(W) 



tsu(D) 



)C 



tree (W) 



DATA STABLE 



th(D) 

3^ 



tdis (W) 



(Note 3) 
Hi-Z 



(Note 6} 

Note6. When the falling edge of W Is sinnultaneous or prior to the falling edge of 5, 
the output is maintained in the high impedance. 
7. ten,tdis are periodically sampled and are not 1 00% tested. 
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DESCRIPTION 

The M5M5V1132FP is a family of IIVI bit synciironous SRAMs 
organized as 32768-words of 32-blt. The M5M5V1132FP provides 
a high speed secondary cache solution for microprocessors. The 
design integrates a 2-bit burst counter, input and output registers 
with the ultra fast 1 M bit SRAM on a single monolithic circuit. This 
design reduces component count of cache data RAM solutions. 
Mitsubishi's SRAMs are fabricated with high-performance, low 
power CMOS technology, providing greater reliability. This device 
operates on a single 3.3V power supply and are directly LVTTL 
compatible. 

FEATURES 

• Access times /Cycle times 

M5M5V1132FP-6 5.5ns/1 0.0ns (100MHz) 

M5M5V1132FP-7, -7L 7.0ns/1 3.3ns (75MHz) 

M5M5V1132FP-8, -8L 8.0ns/1 5.0ns (66MHz) 

M5M5V1132FP-10,-10L 10.0ns/16.7ns (60MHz) 

• Low power dissipation 

Active (66MHz) 415mW (typ) 

Stand-by (-6, -7, -8, -10) •• 0.7mW (typ) 

Stand-by (-7L,-8L,-10L) 20nW(typ) 

• Package 

lOOpin QFP, Body Size (14.0X20.0 mm^) 
Pin Pitch (0.65 mm) 

• Single 3.3V power supply (3.13 ~ 3.60V) 

• Fully registered inputs and outputs (Pipeline operation) 

• Global write control or individual byte write control 

• MODE pin allows either liner or interleaved burst 

• Snooze mode pin (ZZ) for power down 

• CLK stopped stand by mode. 

• 32-bit wide data I/O 

APPLICATION 

486/PentiumTM/PowerPCTM processor second level caches 

FUNCTION 

Synchronous circuitry allows for precise cycle control triggered by 
a positive edge clock transition. Synchronous signals include : all 
addresses, all data inputs, all chip selects (^1,^2, S2), burst 
control Inputs (ADSC, aU^, adV) and write enables (MlW, GW, 
BWi, HW2, HW3, BW4). ^2 and S2 provide easy depth expansion. 

The write operation can be performed by two methods. The 
global write enable (SW) will perform a write to ail 32 bits. Byte 
wide writes are controlled by the master byte write enable (MWl) 
and the 4 individual byte write enables (BWi~BW4). The byte 
write cycle will write from one to four bytes. The write cycle is 
internally self-timed, eliminating the complex signal generation of 
an off chip write. 

Asynchronous signals are output enable i^E), snooze mode pin 
(ZZ) and clock (CLK). The HIGH input of ZZ pin puts the SRAM in 
the power-down state. When ZZ is pulled to LOW, the SRAM 
normally operates after 30ns of the wake up period. 

When CLK is stopped and all inputs (Address, Burst control, CLK 
etc.) are fixed in CMOS level, the SRAM becomes in the 
power-down state that is called "CLK stopped stand-by mode". 
During CLK stopped stand-by mode, power supply current is 
almost same as snooze mode even if the SRAM is selected. When 
CLK is active again, the SRAM immediately recovers from CLK 
stopped stand-by mode to normal operation mode. 



The burst mode control (MODE), and the flow-through enable 
(FT) are DC operated pins. MODE pin will allow the choice of 
either an interleaved burst, or a linear burst. TT pin normally is 
pulled HIGH. When FT Is pulled LOW, the SRAM changes 
non-pipelined type with flow-through output. FT LOW input is only 
used for a test mode. 

The burst operation is initiated by either address status processor 
(ADSP) or address status controller (ADSC). The burst advance 
pin (A0V) controls subsequent burst addresses. 
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PIN CONFIGURATION (TOP VIEW) 

<fc:Q. O 
^^|o CO o ^ 



S 

m 



C- CO ^a^ ^ 

g CO Q20 ^ CO 



o 6 6 8^6666^860 ^o 8rs 
zqci>>qqqq:>>qq>z>n 




J2 






O CO of o 
QQ>>QQQQ>>QQZ 




ADDRESS fAg 
INPUTS j^Q 

\DDRESS ADVANCE J: 

INPUT TOV 

BURST 

CXJNTROL 

INPUTS 

OUTPUT ENABLE .,r- I, 
INPUT Ot B 

GLOBAL WRITE SW I 
ENABLE ^^ ^ 
CLOCK INPUT CLK 

(OV)Vss f 
(3.3V)VCC I 

CHIP SELECT y^ C 
INPUT 52 I! 

BWlf 

BW2J 

IW3J 

'S2{ 



fgifgif^f^fgif^fgii^f^fRifsifsif^fsifiifsifsirgirsirsif^ 



BYTE 
WRITE J 
ENABLES 



CHIP SELECT. 
INPUTS 



ADDRESS^ 
INPUTS" 



A7g 
_A6^ 



o 



M5M5V1132FP 






§ 




Outline 100P6S-C 



ADDRESS 
INPUTS 



I NO 
NO 

Aio^ 
A11 
A12 

A13 

3A14. 

§NC 

ilNC 

4i]Vcc(3.3V) 

^Vss(OV) 

iilNG 

ilAo' 
i]Ai 
ilA2 
m|A3 

ilA4 

^A5 



.ADDRESS 
'INPUTS 



E^^'J BURST 
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BLOCK DIAGRAM 



ADDRESS 
INPUTS 



VSS (OV) 



VccQ (3.3V) 



VssQ(OV) 




Note: The Block Diagram illustrates simplified device operation. See Truth Table, pin descriptions ^nd 
timing diagrams for detailed information. 



A 



MrrsuBisHi 

ELECTRIC 



17 



MITSUBISHI LSIs 

M5M5V1 1 32FP-6r7r8r1 0r7Lr8Lr1 OL 

t048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM 



PIN FUNCTIONS 



Pin 


Name 


Function 


Ao~Ai4 


Synchronous 
Address Inputs 


These inputs are registered and must meet the setup and hold times around the rising 
edge of CLK. 


M5W 


Synchronous Master 
Byte Write Enables 


This active LOW input is used to enable the individual byte write operation. The 
individual byte write operation is performed when MBW is LOW and GW is HIGH. The 
global write operation (a write to all 32 bits) is performed when 6W is LOW. 


-m 


Synchronous Global 
Write Enables 


This active LOW input is used to enable the global write operation (a write to all 32 bits) 
and must meet the setup and hold times around the rising edge of CLK. 


BW1,BW2, 

BW3,"BW4 


Synchronous Byte 
Write Enables 


These active LOW Inputs allow Individual bytes to be written and must meet the setup 
and hold times around the rising edge of CLK. A byte write enables Is LOW for a 
WRITE cycle and HIGH for a READ cycle. BWi controls DQi-DQe. ■BW2 controls DQ9 
~DQi6. bWs controls DQi7~DQ24. BW4 controls DQ25~DQ32. Data I/O are tristated if 
any of these four inputs are LOW. 


CLK 


Clock Input 


This signal latches the address, data, chip enables, byte write enables and burst 
control inputs on its rising edge. All synchronous inputs must meet setup and hold 
times around the clock's rising edge. 


5i 


Synchronous 
Chip Select Input 


This active LOW input is used to enable the device and conditions internal use of 
ADSP. This input is sampled only when a new external address is loaded. 


52 


Synchronous 
Chip Select Input 


This active LOW input is used to enable the device. This input is sampled only when a 
new external address Is loaded. This input can be used for memory depth expansion. 


S2 


Synchronous 
Chip Select Input 


This active HIGH input is used to enable the device. This input is sampled only when a 
new external address Is loaded. This input can be used for memory depth expansion. 


OT 


Output Enable Input 


This active LOW asynchronous input enables the data I/O output drivers. 


DQi~DQ32 


Data I/O 


Byte 1 is DQi ~DQ8; Byte 2 is DQ9~DQi6; Byte 3 is DQi7~DQ24; Byte 4 is DQ25~ 

DQ32. 

Input data must meet setup and hold times around the rising edge of CLK. 


ZZ 


Snooze Mode Input 


This asynchronous input allows the selection either normal operation mode or snooze 
mode that the SRAM Is In the powerdown state even if CLK Is operated. This active 
HIGH asynchronous input puts the SRAM in the snooze mode. When ZZ=HIGH, input 
leak current flows to this pin. When this pin is pulled to LOW or NC, the SRAM normally 
operates. 


MODE 


Burst Mode Control 


This DC operated pin allows the choice of either a interleaved burst or a linear burst. If 
this pin is HIGH or NC, an interleaved burst occurs. When this pin Is tied LOW, a linear 
burst occurs, and input leak current flows . 


FT 


Flow-through Enable 


This DC operated pin is used as a test mode pin. Norrfially, this pin is pulled HIGH or 
NC. When this pin is tied LOW, the SRAM changes non-pipelined type with flow-through 
output, and input leak current flows. 




Synchronous 

Address Status Processor 


This active LOW Input interrupts any ongoing burst, causing a new external address to 
be latched. A READ is performed using the new address, independent of the byte write 
enables and ADSC but dependent upon S2 and S2. ADSP is ignored if 5i is HIGH. 
Power-down state is entered if S2 is LOW or S2 is HIGH. 


ADSP 


ADSC 


Synchronous 

Address Status Controller 


This active LOW input interrupts any ongoing burst and causes a new external address 
to be latched. A READ or WRITE is performed using the new address if all chip enables 
are active. Power-down state is entered if one or more chip enables are inactive. 


ADV 


Synchronous 
Address Advance 


This active LOW input is used to advance the internal burst counter, controlling burst 
access after the external address is loaded. A HIGH on this pin effectively causes wait 
states to be generated (no address advance). This pin must be HIGH at the rising edge 
of the first clock after an ADSP cycle is initiated If a WRITE cycle is desired (to ensure 
use of correct address) 


Vcc 


Vcc 


Power Supply (3.3V) 


Vss 


Vss 


Ground (QV) 


VccQ 


VccQ 


I/O Buffer Supply (3.3V) 


VssQ 


VssQ 


I/O Buffer Ground (OV) 
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DC OPERATED TRUTH TABLE 



Name 


Input status 


Operation 


MODE 


HorNC 


Interleaved Burst Sequence 


L 


Linear Burst Sequence 


FT 


H or NC 


Pipelined SRAM 


L 


Non-pipelined SRAM (Test mode) 



Note 1 . MODE and FT are DC operated pins. 

2. H means logic HIGH or NC. L means logic LOW. NC meons No-Connection 

3. Normally, FT is pulled to HIGH or NC. FT LOW input is only used for a test mode. 

4. See BURST SEQUENCE TABLE about Interleaved and Linear Burst Sequence. 



BURST SEQUENCE TABLE 

Interleaved Burst Sequence (when mode = high or NO) 



Operation 


A14-A2 


Ai 


Ac 


First access, latch external address 


A14-A2 


A1 


Ac 


Second access (first burst address) 


latched Ai 4 -A2 


latched Ai 


latched ^0 


Third access (second burst address) 


latched Ai4 -A2 


latched >^1 


latched Ac 


Fourth access (third burst address) 


latched Ai 4 -A2 


latched :5:i 


latched ^0 


Linear Burst Sequence (when mode = LOW) 


Operation 


A14 -A2 


Ai, 


Ao i 


First access, latch external address 


Ai4 -A2 


0,0 


0,1 


1.0 


1,1 


Second access (first burst address) 


latched Ai4 -A2 


0,1 


1,0 


1.1 


0,0 


Third access (second burst address) 


latched Ai 4 -A2 


1,0 


1,1 


0,0 


0,1 


Fourth access (third burst address) 


latched Ai4 -A2 


1. 1 


0.0 


0.1 


1.0 



Note 5. The burst sequence wraps around to its initial state upon completion. 



SYNCHRONOUS TRUTH TABLE 



51 


52 


S2 


A6^P 




ADV 


Write 


CLK 


Address 
used 


Operation 


ADSC 


H 


X 


X 


X 


L 


X 


X 


L-H 


None 


Deselected Cycle, Power-down 




X 


L 


L 


X 


X 


X 


L-H 


None 


Deselected Cycle, Power-down 




H 


X 


L 


X 


X 


X 


L-H 


None 


Deselected Cycle, Power-down 




X 


L 


X 


L 


X 


X 


L-H 


None 


Deselected Cycle, Power-down 




H 


X 


X 


L 


X 


X 


L-H 


None 


Deselected Cycle, Power-down 




L 


H 


L 


X 


X 


X 


L-H 


External 


READ Cycle, Begin Burst 




L 


H 


H 


L 


X 


L 


L-H 


External 


WRITE Cycle, Begin Burst 




L 


H 


H 


L 


X 


H 


L-H 


External 


READ Cycle, Begin Burst 


X 


X 


X 


H 


H 


L 


H 


L-H 


Next 


READ Cycle, Continue Burst 


H 


X 


X 


X 


H 


L 


H 


L-H 


Next 


READ Cycle, Continue Burst 


X 


X 


X 


H 


H 


L 


L 


L-H 


Next 


WRITE Cycle, Continue Burst 


H 


X 


X 


X 


H 


L 


L 


L-H 


Next 


WRITE Cycle, Continue Burst 


X 


X 


X 


H 


H 


H 


H 


L-H 


Current 


READ Cycle, Suspend Burst 


H 


X 


X 


X 


H 


H 


H 


L-H 


Current 


READ Cycle, Suspend Burst 


X 


X 


X 


H 


H 


H 


L 


L-H 


Current 


WRITE Cycle, Suspend Burst 


H 


X 


X 


X 


H 


H 


L 


L-H 


Current 


WRITE Cycle, Suspend Burst 



Note 6. X means "don't care". H means logic HIGH. L means logic LOW. 

7. Wile"=L means "WRITE" operation in WRITE TRUTH TABLE. 
Write =H means "READ" operation in WRITE TRUTH TABLE. 

8. Ail inputs in this table must meet setup and hold times around the rising 

9. ADSP LOW always initiates an internal READ at the L-H edge of CLK. 
10. Operation finally depends on status of asynchronous input pins (ZZ and 

See ASYNCHRONOUS TRUTH TABLE. 



edge (LOW to HIGH) of CLK. 
OE). 
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WRITE TRUTH TABLE 



sw 




BWi 


BW2 


BW3 


BW4 


Operation 


MBW 


H 


H 


X 


X 


X 


X 


READ 


H 




H 


H 


H 


H 


READ 


H 




L 


H 


H 


H 


WRITE BYTE 1 


H 




H 


L 


H 


H 


WRITE BYTE 2 


H 




H 


H 


L 


H 


WRITE BYTE 3 


H 




H 


H 


H 


L 


WRITE BYTE 4 


H 




L 


L 


H 


H 


WRITE BYTE1 and 2 


H 




H 


H 


L 


L 


WRITE BYTE3 and 4 


H 




L 


L 


L 


L 


WRITE ALL BYTE 


L 


X 


X 


X 


X 


X 


WRITE ALL BYTE 



Note 1 1 . X means "dont care". H means logic HIGH. L means logic LOW. 

1 2. All inputs in this table must meet setup and hold ties around the rising edge (LOW to HIGH) of CLK. 



ASYNCHRONOUS TRUTH TABLE 



zz 


OT 


Operation of 
synchronous truth table 


Operation 


i/0 Status 


H 


X 


X 


Snooze mode 


High-Z 


Lor NO 


L 


READ 


READ 





Lor NO 


H 


READ 


READ 


HIgh-Z 


Lor NO 


X 


WRITE 


WRITE 


High-Z - D 


LorNC 


X 


Deselected 


Deselected 


High-Z 



Note 13. For a write operation following a read operation, OE must be HIGH before the input data required setup time 
and held HIGH through the input data hold time. 

1 4. In I/O STATUS, Q means output data during a read cycle, and D means input data during a write cycle, 

1 5. "Snooze mode" means power down state of which stand-by current does not depend on cycle time. 

1 6. "Deselected" means power down state of which stand-by current depends on cycle time. 

1 7. When ZZ is pulled to LOW, the SRAM normally operates after 30ns of the wake up period. 
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ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Power supply voltage 


With respect to GND 


-2.0* -4.6 


V 


VCCQ 


I/O buffer supply voltage 


-2.0*~Vcc+0.5 
(max 4.6) 


V 


Vi 


Input voltage 


-2.0* ~Vcc+0.5 
(max 4.6) 


V 


Vo 


Output voltage 


-2.0* --4.6 


V 


Pd 


Maximum power dissipation 




1.2 


W 


Topr 


Operating temperature 




0-70 


'C 


T8to(bla8) 


Storage temperature (bias) 




-10-85 


•c 


Tsto 


Storage temperature 




-65-150 


•c 



* This is -2.0V when pulse width ^ 1 0ns, and -0.5V in case of DC. 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70C 


; Vcc = 3.13 - 3.60V, unless othenvise noted) 








Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Vcc 


Power supply voltage 




3.13 




3.60 


V 


VCCQ 


I/O buffer supply voltage 




Vcc-0.3 




Vcc-kO.3 


V 


VlH 


High-level Input voltage 




2.0 




Vcc-hO.3 


V 


ViL 


Low-level input voltage 




-0.3* 




0.8 


V 


VOH 


High-level output voltage 


loH = - 4mA 


2.4 






V 


Vol 


Low-level output Voltage 


loL = 8mA 






0.4 


V 


li 


Input current except ZZ, MODE and FT 


Vi = OV-Vcc 






2 


HA 


Input current of MODE and FT 


Vi=Vcc 






2 


Vi = OV 






100 


Input current of ZZ 


Vi=Vcc 






200 


Vi = OV 






2 


loz 


Off - State output current 


Vi(^)^ViH.Vo = 0-Vcc 






10 


HA 


Icci 


Active power supply current 


Output open 
Device selected 
Vi^ViLorVi^ViH 
ZZ^ViL 


AC (10.0ns cycle.lOOMHz) 




250 


300 


mA 


AC (13.3ns cycle,75MHz) 




140 


200 


AC (1 5.0ns cycle.66MHz} 




125 


170 


AC (16.7ns cycle,60MHz) 




110 


160 


ICC2 


TTL Stand-by current 


Device deselected 
Vi^ViLorVi^ViH 
ZZ^ViL 


AC (10.0ns cycle.lOOMHz) 




75 


95 


mA 


AC(13.3n8cycle.75MHz) 




55 


70 


AC (1 5.0ns cycle,66MHz) 




50 


65 


AC (16.7ns cycle,60MHz) 




45 


60 


CLK frequency= 

OMHz 

All Inputs statics 




15 


20 


|CC3 


CMOS Stand-by current 
(CLK stopped stand-by mode) 


Output open 
VI ^0.2V or 
VI^Vcc-0.2V 
ZZ^0.2V, 
FT^Vcc- 0.2V 
MODE^VOC- 0.2V 
CLK frequency=OMHz 
All inputs static 


-6,-7,-8,-10 




0.2 


2 


mA 


-7L,-8L,-10L 




5 


200 


HA 


ICC4 


Snooze mode 
Stand-by current 


Snooze mode 
ZZ^VCC -0.2V 
FT^VCC- 0.2V 
MODE^VOC- 0.2V 


-6,-7,-8,-10 




0.2 


2 


mA 


-7L,-8L,-10L 




5 


200 


HA 



Note 18. ViLmin* is -2.0V In case of AC (Pulse width ^10ns). 

19. "Device Deselected" means device is in POWER-DOWN mode as defined in tlie truth table. 

20. Spec of ICC3 canbe supported by stopping CLK evenif device selected state. 

21 . ICC4 does not depend on CLK frequency and input level. 
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CAPACITANCE 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance. 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND, Vo = 25mVrms. f = 1 MHz 






8 


PF 



This parameter is sampled. 



THERMAL RESISTANCE 



This parameter is sampled. 

AC ELECTRICAL CHARACTERISTICS (Ta = 0-70*0; Vcc = 3.13 ~ 3.60V, unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 

Input pulse levels Vih = 3.0V, Vil = OV 

Input rise and fall times 1.5ns 

Input timing reference levels Vm = 1 .5V, Vil = 1 .5V 

Output reference levels Voh = 1 .5V, Vol = 1 .5V 

Outputload Fig.1,2 +3.3V 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


(9ja 


Thermal resistance - Junction to Ambient 


Suspended in still air 




89 




•c/w 


Mounted on 70X70X 1 .6t Mitsubishi 
standard PC board. Air velocity 
= m/s 




72 




Mounted on 70 X 70 X 1 .6t Mitsubishi 
standard PC board, Air velocity 
= 1 .0 m/s 




57 




^JC 


Thermal resistance - Junction to Case 


Immersed in fluorinert 




19 




•c/w 



-d=- zo = son -=t=- 



30pF 

(Including wiring and JIG) 



Rl = 50Q ^ 

VL=1.5V 



Fig. 1 Output load 



:319Q 



Q o- 



:353j:2 



.5pF 

•(Including scope and JIG) 



Fig. 2 Output load for ten, tdis 
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(2) TIMING CHARACTERISTICS 


Symbol 


Parameter 


Limits 


Unit 


IOOMH2 


75MH2 


66MHz 


60MHz 


-6 


-7, -7L 


-8, -8L 


-10,-IOL 


Min 1 Max 


Min 1 Max 


Min 1 Max 


Min 1 Max 


Clock 1 


tKC 


Clock cycle time 


10 




13.3 




15 




16.7 




ns 


tKH 


Clock HIGH time 


3.5 




5 




6 




6 




ns 


tKL 


Clock LOW time 


3.5 




5 




6 




6 




ns 


Output Times | 


ta(K) 


Clock access time 




5.5 




7 




8.0 




10 


ns 


tV(K) 


Data valid time from Clock 


2 




2 




3 




3 




ns 


ten(K) 


Output enable time from Clock 






















ns 


tdis(K) 


Output disable time from Clock 


1 


5.5 


2 


6 


2 


6 


2 


6 


ns 


ta(OE) 


OE access time 




5.5 




6 




6 




6 


ns 


ten(OE) 


Output enable time from OE 






















ns 


tdis{OE) 


Output disable time 4rom OE 


1 


5 


2 


6 


2 


6 


2 


6 


ns 


Setup Times I 


tsu(A) 


Address 


2 




2.5 




2.5 




2.5 




ns 


tsu(AS) 


Address Status (AD$C, ADSP) 


2 




2.5 




2.5 




2.5 




ns 


tsu(AA) 


Address Advance (?^UV) 


2 




2.5 




2.5 




2.5 




ns 


tsu(W) 


Byte Write Enables (MgW, dW, 6Ws) 


2 




2.5 




2.5 




2.5 




ns 


tsu(D) 


Data-in 


2 




2.5 




2.5 




2.5 




ns 


tSu(S) 


Chip Select enables (5i, ^2, S2) 


2 




2.5 




2.5 




2.5 




ns 


Hold Times 1 


th(A) 


Address 


0.5 




0.5 




0.5 




0.5 




ns 


th(AS) 


Address Status (ADSC. ADSP) 


0.5 




0.5 




0.5 




0.5 




ns 


th(AA) 


Address Advance (aUV) 


0.5 




0.5 




0.5 




0.5 




ns 


th(W) 


Byte Write Enables (MeW. dW, &Ws) 


0.5 




0.5 




0.5 




0.5 




ns 


th(D) 


Data-in 


0.5 




0.5 




0.5 




0.5 




ns 


th(S) 


Chip Select (^1,^2, S2) 


0.5 




0.5 




0.5 




0.5 




ns 


ZZ.MODEFT 1 


tzzs 


ZZ Stand-by 




30 




30 




30 




30 


ns 


tZZREC 


2Z Recovery 


30 




30 




30 




30 




ns 


tCFG 


Config setup (MODE, FT) 


40 




53.3 




60 




66.7 




ns 



Note 22. All parameters except tzzs, tZZREC in this table are measured on condition that ZZ = LOW fix . 

23. Test conditions is specified with the output loading shown in Fig. 1 unless othenvise noted. 

24. When enable and disable time (ten, tdls) are measured. Output loading is specified with Cl = 5pF as in Fig. 2. 
The transition is measured±500mV from steady state voltage. 

25. The enable and disable time are sampled. 

26. ADSP and ADSC must not be asserted during tzzs and tZZREC, due to a guarantee of data retention for snooze mode. 
If synchronous inputs are made combinations of WRITE state during tzzs, memorized data may be destroyed. 

27. Configuration signals ( MODE and FT )are static and must not change during normal operation. 
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(3) READ TIMING 



L tKC J 
I*— ^ 



CLK 



\ ^ItKH tKL ' ^ I ^ ^ ' ^ ' ' ' ^ 



I i I i 

I tsu{AS)lth(AS) I I 

I m 



I I I "— I —I "— I — I — I *— I -—I — I 

' - I I I I I I I I I I 



ro§F 




mK\w mMmMmmmm,mm^. 



TOS^ 



ADDRESS 



^1 

(Note 2) 



TOV 



UE 




Note 1 . Q(A2) refers to output from address A2. Q(A2+1) refers to output from the next internal burst address following A2. 

2. I2 and S2 have timing identical to S1. On this diagram, when si is LOW, S2 is LOW and S2 is HIGH. 
When S1 is HIGH, S2 is HIGH and S2 is LOW. 

3. ZZ = LOW fix. f 
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UNDEFINED 
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(4) WRITE TIMING 



CLK 



I I, tKC J I I I I I I I I I 

I 1^ ^ I II I I I II I 



'I 1 



ir~\ ir~v 1/ — V ii 



ly — V Ii — V If 



rVjPunununurvAAAAAIV 

tKH tKL 



I 1 1 1 1 



I I 1 ^1 



I I I I I I 



I I 



j tsu(AS)'th(AS) ' ' 



I I I II I I 

I I I I I I 



ADSP 



X15S^ 



I I I I I I 11 I I I I 

I I tsu(AS^h(AS) I ] I I I ] tsu(A^(AS) j j 



I t8U(A) |th(A) ' 



I \^-^ 



ADDRESS 



^m^iM^' ^^//y>///MM ^Y^m 



7y 



I.I I 

I I I 

I I I 

I I 



M^\m^ 



I I 

tsu(S)lth(S) I 



.^1 

(Note 2) 



7^157 




OT 



^ 



m 



^ 



^ 



»l^„ 



tsu(W)| th(W) 



tsu(AA) 



th(AA) 



Z 




Note 1. Q(A2) refers to output from address A2. Q(A2+1) refers to output from the next internal burst address 
following A2. 

2. ^2 and S2 have timing identical to Hi. On this diagram, when si is LOW, S2 is LOW and S2 is HIGH. 
When S1 is HIC3H, 82 is HIGH and S2 is LOW. 

3. oF must be HIGH before the input data setup and held HIGH throughout the data hold time. This prevents 
input/output data contention for the time period prior to the byte write enable inputs being sampled. 

4. ADV must be high to permit a write to the loaded address. 

5. ZZ = LOWfix. 
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(5) READ/WRITE TIMING 



CLK 



TOSF 



7515^ 



ADDRESS 



^1 
(Note 2) 



^5V 



m 




Single READ 



■ Single WRITE i 



BURST READ 



Note 1 . Q(A3) refers to output from address A3. Q(A3+i) refers to output from the next internal burst address 
following A3. 

2. S2 and S2 have timing identical to si. On this diagram, when si is LOW, ^2 is LOW and 82 is HIGH. 
When S1 is HIGH, S2 is HIGH and S2 is LOW. 

3. ZZ = LOW fix. 
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(6) SNOOZE MODE TIMING 




Note 1 . ^2 and S2 have timing identical to ^i. On this diagram, when ^i is LOW, ^2 is LOW and S2 is HIGH. ^ 

When gl is HIGH, ^2 is HIGH and S2 is LOW. Za 

2. On this timing chart, 7sO§P = HIGH fix, TO\7 = X. tt 

3. AD5P and adsc must not be asserted during tzzs and tzzREC, due to a guarantee of data retention for snooze mode. 2£ 
If synchronous inputs are made combinations of WRITE state during tzzs and tzzREC, memorized data may be destroyed. 
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DESCRIPTION 

The M5M5V1132A is a family of 1M bit synchronous SRAMs 
organized as 32768-words of 32-bit. The M6M5V1 132A provides a 
high speed secondary cache solution for microprocessors. The 
design integrates a 2-bit burst counter, input and output registers 
with the ultra fast 1M bit SRAM on a single monolithic circuit. This 
design reduces component count of cache data RAM solutions. 
Mitsubishi's SRAMs are fabricated with high-performance, low 
power Super (Advanced) CMOS technology, providing greater 
reliability. This device operates on a single 3.3V power supply and 
are directly LVTTL compatible. 

FEATURES 

• Access times /Cycle times 

M5M5V1132AFP,GP-3 - ■•• 3.0ns/6.7ns (1 50MHz) 

M5M5V1132AFP,GP-4 4.0ns/8.0ns (125MHz) 

M5M5V1132AFP,GP-6 5.5ns/1 0.0ns (100MHz) 

M5M5V1132AFP,GP-7 7.0ns/13.3ns (75MHz) 

M5M5V1132AFP,GP-8 •- 8.0ns/1 5.0ns (66MHz) 

• Low power dissipation 

Active (150 /66MHz) ' 726/413mW (typ) 

Stand-by 3-3mW (typ) 

• Package 

lOOpin QFP, LQFP.Body Size (1 4.0X20.0 mm^ ) 
Pin Pitch (0.65 mm) 

• Single +3.3V power supply (3.13 - 3.60 V) 

• Fully registered inputs and outputs (Pipeline operation) 

• Global write control or individual byte write control 

• MODE pin allows either liner or interleaved burst 

• Snooze mode pin (ZZ) for power down 

• CLK stopped stand-by mode 

• 32-bit wide data I/O 

APPLICATION 

Pentiums/PowerPC ™and High-end processor second level 
caches 

FUNCTION 

Synchronous circuitry allows for precise cycle control triggered by 
a positive edge clock transition, Synchronous_s[gnals include : all 
addresses, all data i nputs, all ch ip selects (Si, Sa, S2), burst 
control inp uts (A DSC, ADSP, ADV) and write enables (MBW, GW, 
BWi, BW2, BW3, BW4). S2 and S2 provide easy depth expansion. 

The write operation can be performed by two methods. The 
global write enable (GW) will perform a write to all 32 bits . Byte 
wide writes are controlled by the master b yte w r ite e nable (MWB) 
and the 4 individual byte write enables (BW1-BW4). The byte 
write cycle will write from one to four bytes. The write cycle is 
internally self-timed, eliminating the complex signal generation of 
an off chip write. 

Asynchronous signals are output enable (OE), snooze mode pin 
(ZZ) and clock (CLK). The HIGH input of ZZ pin puts the SRAM in 
the power-down state. When ZZ is pulled to LOW, the SRAM 
normally operates ^fter 30ns of the wake u"^ oeriod. 

When CLK is stopped and all inputs (Address, Burst control, CLK 
etc. ) are fixed in CMOS level, the SRAM becomes in the 
power-down state that is called "CLK stopped stand-by mode". 
During CLK stopped stand-by mode, power supply current is 
almost same as snooze mode even if the SRAM is selected. 
When CLK is active again, the SRAM immediately recovers from 
CLK stopped stand-by mode to normal operation mode. 



_The burst mode control (MODE), and the flow-through enable 
(FT) are DC operated pins. MODE pin wilt aHow the choice of 
either an interleaved_burst, or a linear burst. FT pin normally is 
pulled VccQ. When FT is Vss,_Jhe SRAM changes non-pipelined 
type with flow-through output. FT Vss input is only used for a test 
mode. 

The b urst operation is Initiated by eit her ad dress status processor 
(AD SP) o r address status controller (ADSC). The burst advance 
pin (ADV) controls subsequent burst addresses. 
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PIN CONFIGURATION (TOP VIEW) 

'CO m » O O ^ m^ 



o w 



5^5 



iii g§ 

>1 iil^ 



^ O CO' 



qZq 






o CO oSo 



ADDRESS rA9 181 
'N™TS|^3^ 

ADDRESS ADVANCE Ji-— Er 
INPUT ADV g 

control! --^^ 
INPUTS lADSC^ 

OUTPUTENABLETncET 

INP UT Uc ge 

GLOBAL WRITE QW IbS 

ENABLE ^"^ ^ 

CLOCK INPUT CLK ^ 

(OV)Vss ^ 
(3.3V)Vcc ii 

CHIP SELECT qT |^ 
INPUT ^2 E£ 

"BWi|3 

BW2^ 

BWag 

sm^ 

^S2i7 
A7g 



o668S666 6^86S¥o8MS68^SSaS!«8(S6o 

ZQQ>>QQQQ>>QQ>2>NQQ>>QQQQ>>QQZ 

^[g]r^rg]f^^|gi^^rgi^fsi[^^[gi[3i[3i[s]^[8irsi[siffei[«i[^[jnrs^ 



BYTE 
WRITER 
ENABLES 



CHIP SELECT. 
INPUTS 



ADDRESS 
INPUTS" 



o 



M5M5V1132AFP 
M5M5V1132AGP 



^Aef^ 



.ADDRESS 
INPUTS 






IJ 



NO 
NO 

Aio 
A11 
A12 
A13 

AuJ 

NO 

NO 

Vcc(3.3V) 

Vss(OV) 

NO 
ilNC 
37] Ao 
36] Ai 
ilA2 

m]A3 

ilA4 

5 ^® -^ BURST 

31^ MODE MODE 

|_j iviv^uc CONTROL 



50j| 

!9]r 

^/ 
^/ 
3> 

42]h 



.ADDRESS 
INPUTS 






Sp? CO <Z3 = 



1^ 

O CO 



^?? l^ ^?2 £2 ?c5? CO <?g 






IS 

o 



Outline PR: 100P6S-C (OFF) 
GP:100P6A(LOFP) 



NC : NO CONNECTION 
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BLOCK DIAGRAM 



ADDRESS 
INPUTS 



OUTPUT ^ ^ 

ENABLE OF ^> 

INPUT ^'= 5<r 

FLOW- "FF (14V 
THROUGH •" ' Y 
ENABLE I— 



VSS (OV) 




VccQ (3.3V) 



VssQ (OV) 



®©®®^@®® <i)®®@^®®^ 



13 



A1 



D1 



Linear/Interleaved 
BURST 
> COUNTER 

LOAD 



Q1 



Qo 



Ar 



Ao' 



Di'-Ds 



> BYTE1 
WRITE REGISTER 



> BYTE 2 
WRITE REGISTER 



> BYTE 3 
WRITE REGISTER 



> BYTE 4 
WRITE REGISTER 



. CHIP . 

> SELECT H' 
REGISTER 



l>-i 



CHIP 
s> SELECT LI 
^ DELAY ' 



BYTE1 
WRITE DRIVER 



D9-^Dl6 



?*-* 



BYTE 2 
WRITE DRIVER 



D17--D24 



BYTE 3 
WRITE DRIVER 



D25~D32 



BYTE 4 
WRITE DRIVER 



32K X 32 
MEMORY 
ARRAY 



O uj 



32 



[> 






/32 



INPUT 
REGISTERS 
A 



■x — r 



^j 



Note: The Blcx^k Diagram illustrates simplified device operation. See Truth Table, pin descriptions and 
timing diagrams for detailed information. 



^DQ1 

^DQ2 

^DQ3 

)DQ4 

^DQs 

^DQ6 

^DQ7 

^DQs 

^DQ9 

DDQio 

^DQii 

^DQ12 

@)DQi3 

DDQ14 

^DQis 

i)DQi6 

C^DQi7 

@DQi8 

@DQi9 

@DQ20 

®DQ21 

@DQ22 
^DQ23 
^DQ24 
•o|DQ25 
►@DQ26 
►^DQ27 
^DQ28 
^DQ29 

^DQso 

)DQ31 

)DQ32 

I 
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PIN FUNCTIONS 



Pin 


Name 


Function 


Ao-Au 


Synchronous 
Address Inputs 


These Inputs are registered and must meet the setup and hold times around the rising 
edge of CLK. 


MBW 


Synchronous Master 
Byte Write Enables 


This active LOW input is used to enable the individual byte write operation. The 
individual byte write operation is performed when MBW is LOW and GW is HIGH. The 
global write operation (a write to all 32 bits) is performed when GW is LOW. 


GW 


Synchronous Global 
Write Enables 


This active LOW input is used to enable the global write operation (a write to all 32 bits) 
and must meet the setup and hold times around the rising edge of CLK. 


BW1, BW2, 
BW3, BW4 


Synchronous Byte 
Write Enables 


These active LOW inputs allow individual bytes to be written and must meet the setup 
and hold times around the rising edge of CLK. A byte write enables is LOW for a 
WRITE cycle and HIGH for a READ cycle. BWi controls DQi-DQe. BW2 controls 
DQQ—DQie. BW3 controls DQi7-'DQ24. BW4 controls DQ25^DQ32. Data I/O are 
tristated if any of these four inputs are LOW. 


CLK 


Clock Input 


This signal latches the address, data, chip enables, byte write enables and burst 
control inputs on its rising edge. All synchronous inputs must meet setup and hold 
times around the clock's rising edge. 


S^ 


Synchronous 
Chip Select Input 


This active LOW input is used to enable the device and conditions internal use of 
ADSP. This input is sampled only when a new external address is loaded. 


Si 


Synchronous 
Chip Select Input 


This active LOW input is used to enable the device. This Input is sampled only when a 
new external address is loaded. This input can be used for memory depth expansion. 


S2 


Synchronous 
Chip Select Input 


This active HIGH input is used to enable the device. This input is sampled only when a 
new external address is loaded. This input can be used for memory depth expansion. 


OE 


Output Enable Input 


This active LOW asynchronous input enables the data I/O output drivers. 


DQ1-DQ32 


Data I/O 


Byte 1 is DQi~DQ8; Byte 2 is DOq^-DQis; Byte 3 is DQi7'^DQ24; Byte 4 is DQ25'-' 

DQ32. 

Input data must meet setup and hold times around the rising edge of CLK. 


zz 


Snooze Mode Input 


This asynchronous input allows the selection either normal operation mode or snooze 
mode that the SRAM is in the power-down state even if CLK is operated. This active 
HIGH asynchronous input puts the SRAM in the snooze mode. At this time, the data I/O 
output drivers are disabled and input leak current flows to this pin. When this pin is 
LOW or NC, the SRAM normally operates. 


MODE 


Burst Mode Control 


This DC operated pin allows the choice of either a interleaved burst or a linear burst. If 
this pin is VccQ or NC, an interleaved burst occurs. When this pin is Vss, a linear burst 
occurs, and input leak current flows to this pin. 


FT 


Flow-through Enable 


This DC operated pin is used as a test mode pin. Normally, this pin is pulled VccQ or 
NC. When this pin is Vss, the SRAM changes non-pipelined type with flow-through 
output, and input leak current flows to this pin. 


ADSP 


Synchronous 

Address Status Processor 


This active LOW input interrupts any ongoing burst, causing a new external address to 
be latched. A READ is performed using the new address, independent of the byte write 
enables and ADSC but dependent upon S2 and S2. ADSP is ignored if Si is HIGH. 
Power-down state is entered if S2 is LOW or S2 is HIGH. 


ADSC 


Synchronous 

Address Status Controller 


This active LOW input interrupts any ongoing burst and causes a new external address 
to be latched. A READ or WRITE is performed using the new address if all chip enables 
are active. Power-down state is entered if one or more chip enables are inactive. 


ADV 


Synchronous 
Address Advance 


This active LOW input is used to advance the internal burst counter, controlling burst 
access after the external address is loaded. A HIGH on this pin effectively causes wait 
states to be generated (no address advance). This pin must be HIGH at the rising edge 
of the first clock after an ADSP cycle is initiated if a WRITE cycle is desired (to ensure 
use of correct address) 


Vcc 


Vcc 


Power Supply (3.3V) 


Vss 


Vss 


Ground (OV) 


VccQ 


VccQ 


I/O Buffer Supply (3.3V) 


VssQ 


VssQ 


I/O Buffer Ground (OV) 
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DC OPERATED TRUTH TABLE 



Name 


Input status 


Operation 


MODE 


VccQorNC 


Interleaved Burst Sequence 


Vss 


Linear Burst Sequence 


FT 


VccQorNC 


Pipelined SRAM 


Vss 


Non-pipelined SRAM (Test mode) 



Note 1 . MODE and FT are DC operated pins. 

2. NC means No-Conrtection. 

3. Normally, FT is pulled to VccQ or NC. FT input fixed to Vss is only used for a test mode. 

4. See BURST SEQUENCE TABLE about Interleaved and Linear Burst Sequence. 



BURST SEQUENCE TABLE 

Interleaved Burst Sequence (when mode = Vccq or NO) 



Operation 


A14-A2 


Ai 


Ac 


First access, latch external address 


A14-A2 


Ai 


Ac 


Second access (first burst address) 


latched Ai 4 -A2 


latched Ai 


latched Ao 


Third access (second burst address) 


latched Ai 4 -A2 


latched AT 


latched Ao 


Fourth access (third burst address) 


latched Ai 4 -A2 


latched AT 


latched Ao 


Linear Burst Sequence (when MODE = Vss) 


Operation 


A14 -A2 


Ai, 


Ac I 


First access, latch external address 


A14-A2 


0,0 


0,1 


1.0 


1,1 


Second access (first burst address) 


latched Ai4 -A2 


0,1 


1,0 


1,1 


0,0 


Third access (second burst address) 


latched Ai 4 -A2 


1,0 


1,1 


0,0 


0,1 


Fourth access (third burst address) 


latched Ai4 -A2 


1,1 


0,0 


0,1 


1,0 



Note 5. The burst sequence wraps around to its initial state upon completion. 



SYNCHRONOUS TRUTH TABLE 



Si 


Si 


S2 


ADSP 


ADSC 


ADV 


Write 


CLK 


Address 
used 


Operation 


H 


X 


X 


X 


L 


X 


X 


L-H 


None 


Deselected Cycle, Power-down 




X 


L 


L 


X 


X 


X 


L-H 


None 


Deselected Cycle, Power-down 




H 


X 


L 


X 


X 


X 


L-H 


None 


Deselected Cycle, Power-down 




X 


L 


X 


L 


X 


X 


L-H 


None 


Deselected Cycle, Power-down 




H 


X 


X 


- L 


X 


X 


L-H 


None 


Deselected Cycle, Power-down 




L 


H 


L 


X 


X 


X 


L-H 


External 


READ Cycle, Begin Burst 




L 


H 


H 


L 


X 


L 


L-H 


External 


WRITE Cycle, Begin Burst 




L 


H 


H 


L 


X 


H 


. L-H 


External 


READ Cycle, Begin Burst 


X 


X 


X 


H 


H 


L 


H 


L-H 


Next 


READ Cycle, Continue Burst 


H 


X 


X 


X 


H 


L 


H 


L-H 


Next 


READ Cycle, Continue Burst 


X 


X 


X 


H 


H 


L 


L 


L-H 


Next 


WRITE Cycle, Continue Burst 


H 


X 


X 


X 


H 


L 


L 


L-H 


Next 


WRITE Cycle, Continue Burst 


X 


X 


X 


H 


H 


H 


H 


L-H 


Current 


READ Cycle, Suspend Burst 


H 


X 


X 


X 


H 


H 


H 


L-H 


Current 


READ Cycle, Suspend Burst 


X 


X 


X 


H 


H 


H 


L 


L-H 


Current 


WRITE Cycle, Suspend Burst 


H 


X 


X 


X 


H 


H 


L 


L-H 


Current 


WRITE Cycle, Suspend Burst 



Note 6. X means "don't care". H means logic HIGH. L means logic LOW, 

7. Wiile =L means "WRITE" operation in WRITE TRUTH TABLE. 
Write =H means "READ" operation in WRITE TRUTH TABLE. 

8. All inputs in this table must meet setup and hold times around the rising edge (LOW to HIGH) of CLK. 

9. T^DSP LOW always initiates an internal READ at the L-H edge of CLK. 

10. Operation finally depends on status of asynchronous input pins (ZZ and OE). 
See ASYNCHRONOUS TRUTH TABLE. 
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WRITE TRUTH TABLE 



GW 




BWi 


BW2 


BW3 


BW4 


Operation 


MBW 


H 


H 


X 


X 


X 


X 


READ 


H 




H 


H 


H 


H 


READ 


H 




L 


H 


H 


H 


WRITE BYTE 1 


H 




H 


L 


H 


H 


WRITE BYTE 2 


H 




H 


H 


L 


H 


WRITE BYTE 3 


H 




H 


H 


H 


L 


WRITE BYTE 4 


H 




L 


L 


H 


H 


WRITE BYTE1 and 2 


H 




H 


H 


L 


L 


WRITE BYTE3 and 4 


H 




L 


L 


L 


L 


WRITE ALL BYTE 


L 


X 


X 


X 


X 


X 


WRITE ALL BYTE 



Note 11.x means "don't care". H means logic HIGH. L means logic LOW. 

12. All inputs in this table must meet setup and hold ties around the rising edge (LOW to HIGH) of CLK. 



ASYNCHRONOUS TRUTH TABLE 



zz 


OE 


Operation of 
synchronous truth table 


Operation 


I/O Status 


H 


X 


X 


Snooze mode 


High-Z 


Lor NO 


L 


READ 


READ 





Lor NO 


H 


READ 


READ 


High-Z 


Lor NO 


X 


WRITE 


WRITE 


High-Z - D 


Lor NO 


X 


Deselected 


Deselected 


High-Z 



Note 13. For a write operation following a read operation, OE must be HIGH before the input data required setup time 
and held HIGH through the input data hold time. 

1 4. In I/O STATUS, Q means output data during a read cycle, and D means input data during a write cycle. 

1 5. "Snooze mode" means power down state of which stand-by current does not depend on cycle time. 

1 6. "Deselected" means power down state of which stand-by current depends on cycle time. 

1 7. When ZZ is pulled to LOW, the SRAM normally operates after 30ns of the wake up period. 
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ABSOLUTE MAXIMUM RATINGS 



Symbol 


Parameter 


Conditions 


Ratings 


Unit 


Vcc 


Power supply voltage 


With respect to GND 


-2.0 ♦ -4.6 


V 


VCCQ 


I/O buffer supply voltage 


-2.0*~VcG+0.5 
(max 4.6) 


V 


Vi 


Input voltage 


-2.3 ~VccQ+2.3** 
(max 5.3) 


V 


Vo 


Output voltage 


-2.0* -4.6 


V 


Pd 


Maximum power dissipation 




1.2 


w 


Topr 


Operating temperature 




0-70 


•c 


Tstg(bias) 


Storage temperature (bias) 




-10-85 


•c 


Ts, 


Storage temperature 




-65-150 


t 



* This is -2.0V when pulse width ^ 1 0ns, and -0.5V in case of DC. 

* *This is -2.3V~VccQ+2.3V(max5.3) when pulse width ^ 3ns, and -0.5V~VccQ+0.5V (max4.6V) in case of DC. 



DC ELECTRICAL CHARACTERISTICS (Ta = 0-70C 


; Vcc = 3.13-3.60V, unless otherwise noted) 








Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Vcc 


Power Supply Voltage 




3.13 




3.60 


V 


VCCQ 


I/O Buffer Supply Voltage 




Vcc-0.3 




Vcc+0.3 


V 


VlH 


High-level input Voltage 




2.0 




VccQ+0.3* 


V 


VIL 


Low-level input Voltage 




-0.3* 




0,8 


V 


VOH 


High-level output Voltage 


loH = - 4mA 


2.4 






V 


Vol 


Low-level output Voltage 


loL = 8mA 






0.4 


V 


h 


Input current except ZZ, MODE and FT 


Vi = OV-Vcc 






2 


HA 


Input current of MODE and FT 


Vl = VCG 






2 


Vi = OV 






100 


Input current of ZZ 


Vi = Vcc 






200 


Vi = OV 






2 


loz 


Off - State output current 


Vi(OE) ^ViH,Vo=0-Vcc 






10 


ma 


Icci 


Active 

power supply current 


Output Open 
Device Selected 
Vi^ViLorVi^ViH 
ZZ^ViL 


AC (6.7ns cycle, 150MHz) 




220 


260 


mA 


AC (8.0ns cycle, 125MHz) 




200 


240 


AC (10.0ns cycle,100MHz) 




170 


220 


AC (1 3.3ns cycle.75MHz) 




140 


200 


AC (1 5.0ns cycle,66MHz) 




125 


170 


ICC2 


TTL Stand-by current 


Device Deselected 
Vi^ViLorVi^ViH 
ZZ^ViL 


AC (6.7ns cycle.lBOMHz) 




100 


120 


mA 


AC (8.0ns cycle,125MHz) 




80 


95 


AC (10.0ns cycle,100MHz) 




70 


85 


AC (13.3ns cycle,75MHz) 




55 


70 


AC (1 5.0ns cycle,66MHz) 




50 


65 


CLK frequency= 
OMHz 

All inputs statics 




15 


20 


ICC3 


CMOS Stand-by current 
(CLK stopped stand-by mode) 


Output Open 
Vi ^0.2V or 
Vi^Vcc-0.2V 
ZZ^0.2V 
FT^Vcc- 0.2V 
MODE^Vco-0.2V 
CLKfrequency=OMHz 
All inouts static 






1 


2 


mA 


ICC4 


Snooze mode 
Stand-by current 


Snooze mode 
ZZ^Vcc-0.2V 
FT^Vcc-0.2V 
MODE^Vgc-0.2V 






1 


2 


mA 



Note 18. ♦ * ViLmin is -2.3V and VIHmax is VccQ+2.3V in case of AC (Pulse width ^3ns). 

19. "Device Deselected" means device is in POWER-DOWN mode as defined in the truth table. 

20. When CLK is stopped and all inputs are fixed in CMOS level, spec, of ICC3 can be achieved even if device selected state. 

21 . ICC4 does not depend on CLK frequency and input level. 
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CAPACITANCE 


Symbol 


Parameter 


Test conditions 


Limits 


Unit 


Min 


Typ 


Max 


Ci 


Input capacitance 


Vi = GND, Vi = 25mVrms, f = 1 MHz 






6 


PF 


Co 


Output capacitance 


Vo = GND, Vo = 25mVrms, f = 1 MHz 






8 


PF 



This parameter is sampled. 



THERMAL RESISTANCE 



Tliis parameter is sampled. 

AC ELECTRICAL CHARACTERISTICS (Ta = 0~70'C; Voc = 3.13~3.60V, unless othenvise noted) 
(1) MEASUREMENT CONDITIONS 

Input pulse levels Vih = 3.0V, Vil = OV 

Input rise and fall times 1.5ns 

Input timing reference levels Vih = 1 .5V, Vil = 1 .5V 

Output reference levels Voh = 1 .5V, Vol = 1 .5V 

Output load Fig. 1, 2 +3.3V 



Symbol 


Parameter 


Test conditions 


Limits 


Unit 


M5M5V1132AFP 


M5M5V1132AGP 


Min 


Typ 


Max 


Min 


Typ 


Max 


5ja 


Thermal resistance - 
Junction to Ambient 


Mounted on 70 x 70 x 1 .6t Mitsubishi 
standard PC board, Air velocity 
= Om/s 




61 






.68 




°C/W 


Mounted on 70 x 70 x 1 .6t Mitsubishi 
standard PC board. Air velocity 
= 1 .0 m/s 




43 






49 




^JC 


Thermal resistance - 
Junction to Case 


Immersed in fluorinert 




21 






12 




•c/w 



'O-J 



■sis- ZO = 50fl ■=!=■ 



) [(Including wiring and JIG) 



RL = 501:2 ^ 
Vl=1.5V 



Fig. 1 Output load 



:319Q 



Q O- 



:353Q ^, 



5pF 



-(including scope and JIG) 



Fig. 2 Output load for ten, tdls 
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(2) TIMING CHARACTERISTICS 
























Symbol 


Parameter 


Limits 


Unit 


150MH2 


125MHz 


100MHz 


75MHz 


66MHz 


-3 


-4 


-( 


3 


-7 


-8 


Min Max 


Min 1 Max 


Min 


Max 


Min 1 Max 


Min 1 Max 


Clock 1 


tKC 


Clock cycle time 


6.7 




7.5 




10 




13.3 




15 




ns 


tKH 


Clock HIGH time 


2 




3 




3.5 




5 




6 




ns 


tKL 


Clock LOW time 


2 




3 




3.5 




5 




6 




ns 


Output Times | 


ta(K) 


Clock access time 




3 




4 




5.5 




7 




8 


ns 


tv(K) 


Data valid time from Clock 


1 




2 




2 




2 




3 




ns 


ten(K) 


Output enable time from Clock 



























ns 


tdis(K) 


Output disable time from Clock 


1 


3 


1 


4 


1 


5.5 


2 


6 


2 


6 


ns 


ta(OE) 


OE access time 




3 




4 




5.5 




6 




6 


ns 


ten(OE) 


Output enable time from OE 



























ns 


tdis(OE) 


Output disable time from OE 


1 


3 


1 


4 


1 


5 


2 


6 


2 


6 


ns 


Setup Times | 


tsu(A) 


Address 


2 




2 




2 




2.5 




2.5 




ns 


tsu(AS) 


Address Status (ADSC, ADSP) 


2 




2 




2 




2.5 




2.5 




ns 


tsu(AA) 


Address Advance (ADV) 


2 




2 




2 




2.5 




2.5 




ns 


tsu(W) 


Byte Write Enables (MBW, GW, BWs) 


2 




2 




2 




2.5 




2.5 




ns 


tsu(D) 


Data-in 


2 




2 




2 




2.5 




2.5 




ns 


tsu(S) 


Chip Select enables (Si, S2, S2) 


2 




2 




2 




2.5 




2.5 




ns 


Hold Times | 


th(A) 


Address 


0.5 




0.5 




0.5 




0.5 




0.5 




ns 


th(AS) 


Address Status {ADSC, ADSP) 


0.5 




0.5 




0.5 




0.5 




0.5 




ns 


th(AA) 


Address Advance (ADV) 


0.5 




0.5 




0.5 




0.5 




0.5 




ns 


th(W) 


Byte Write Enables (MBW, GW, BWs) 


0.5 




0.5 




0.5 




0.5 




0.5 




ns 


th(D) 


Data-in 


0.5 




0.5 




0.5 




0.5 




0.5 




ns 


th(S) 


Chip Select (Si,S2,S2) 


0.5 




0.5 




0.5 




0.5 




0.5 




ns 


ZZ, MODE, FT 1 


tzzs 


ZZ Stand-by 




30 




30 




30 




30 




30 


ns 


tZZREC 


ZZ Recovery 


30 




30 




30 




30 




30 




ns 


tCFG 


Config setup (MODE, FT) 


26.7 




30 




40 




53.3 




60 




ns 



Note 22. All parameters except tzzs, tzzREC in this table are measured on condition ttiat ZZ = LOW fix . 

23. Test conditions is specified with the output loading shown in Fig. 1 unless otherwise noted. 

24. When enable and disable time (ten, tdis) are measured, Output loading is specified with Cl = 5pF as in Fig. 2. 
The transition is measured±500mV from steady state voltage. 

25. The enable and disable time are sampled. 

26. ADSP and ADSC must not be asserted during tzzs and tzZREC, due to a guarantee of data retention for snooze mode. 
If synchronous inputs are made combinations of WRITE state during tzzs, memorized data may be destroyed. 

27. Configuration signals ( IVIODE and FT )are static and must not change during normal operation. 
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(3) READ TIMING 



' L tKC , 

I r^ ^ 

1/ — V \r 



- j\Pd\ni\pa\rj\ni\ni^ 



I ! tKH tKL 

I I 

I t8U(AS)lth(AS) 



ADSP 



z 




tr7-7\ I 



^ 



ADSC 



^ 




I I 

I tsu(A) Ith(A) 



I I 



wm 



tsu(AS)|th(AS) 




w 



w^ 



w 



I I I I I 

I I I I I 



I — I — I — I — I 

I I I I I 

I I I I 

I I I I 

I I I I 



wmm^m^ 



I ' ^ * I 



I I 

4 . . V J ,r ^ 



I I 

I I 

I I 

I I 



^ 



ADDRESS 



^a^e^^^^^pc^D^c^ 



I . I 

' tsu(W) Ith(W) 

I I 



^mv^ 



w 



w 



w 



w 



w 



Write 



Si 
(Note 2) 



ADV 



OE 




Note 1 . Q(A2) refers to output from address_A2. Q(A2+1) refers to output_from the next internal burst address following A2. 

2. S2 and_S2 have timjng identical to Si. On this diagram, when Si is LOW, S2 is LOW and S2 is HIGH. 
When Si is HIGH, S2 is HIGH and S2 is LOW. 

3. ZZ = LOWfix. 
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(4) WRITE TIMING 



CLK 



I I tKC I I I I > I I I I I 

'f\p[hhj\hhhhhi\TV- 



ADSP 



ADSC 



ADDRESS 



tKH tKL 
k >\4 — I 

It 



tsu(AS)'th(AS) 



I 




I 1 1 1 1 1 1 ^1 ^1 

I t I I i I I I I 

I I I I I I I I I 

I I I I I I I I I 



wMwmwmwmmw 



Write 



Si 
(Note 2) 



ADV 



OE 



BURST READ i^Single WRITE i 



Note 1 . Q(A2) refers to output from address A2. Q(A2+l) refers to output from the next internal burst address 
following A2. 

2. 82 and_S2 have tinning identical to Si. On this diagram, when ^l is LOW, S2 is LOW and 82 is HIGH. 
When 81 is HIGH, 82 is HIGH and 82 is LOW. 

3. ^ must be HIGH before the input data setup and held HIGH throughout the data hold time. This prevents 
input/output data contention for the time period prior to the byte write enable inputs being sampled. 

4. ADV must be high to permit a write to the loaded address. 

5. ZZ = LOWfix. 
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(5) READ/WRITE TIMING 



tKC 



CLK 



ADSP 



ADSC 



ADDRESS 



Write 



S1 
(Note 2) 



ADV 



OE 



-(MifHMHMMH^ 



I 

I tsu(A)lth(A) 
I 



^2M 



^ 



tsu(A)|th(A) 



m 



I I 



mmE 



I I 



I I 



m^^m^ 



I I 

I I 

I I 



I I I I I I I I I I 



' tsu(W)lth(W) I 




y. 



r ■ r ■ " I 




I 



I 



I 



I tsu(S)lth(S) I 



^ 





\ 



ta(K) 



High-Z 



ten(K) 



High-Z 



tsu(D)| 




|th(D) 



I — ifi — \ 



tdis(OE) 



Q 

(A1) 



1 



ten(OE; 



'A 



'A 



f 



(Notel) 

Q \ArQ' 



Single READ 



I Single WRITE i 



^ (A3)/™A3+i)i 
BURST READ 



Q 
(A3. 






Note 1 . Q(A3) refers to output from address As. Q(A3+i) refers to output from the next internal burst address 
following A3. _ _ 

2. 82 and_S2 have timjng identical to St. On this diagram, when Si is LOW, S2 is LOW and S2 is HIGH. 
When S1 is HIGH, S2 is HIGH and 82 is LOW. 

3. ZZ = LOWfix. 
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(6) SNOOZE MODE TIMING 



tKC 



CLK 



ADSC 



j\f\ruu J\r i\r J\fu\i\. 



^^w^, 



tsu(AS)|th(AS) I 



^T^^ 



I 



-L 



tsu(A)|th(A) I 



ADDRESS , 



tsujW) |th(W) 



tsum 

t 



I I 

I I 

I (Note 3) I 

I I 



I 



I 



S^^^^^l^SSSg 





/y//\ mo\G^\ 



J\ \ — 1\ 

I I 

I I 

I I 



MilM^ 



Write 



I I 

tsu(S)lth(S) ' 



S1 

(Note1) 



OE 




(Note 3) 



^ 



^ 



ZZ 



I High-Z 

-I 



/ 



q1 

(A1) / 



]fMtdis(OE) 



I 



tzzs 



(Note 3)| 



>k- 



Snooze mode 



tZZREC, 



(Note 3) I 
I 




Q yd/Q 

(A2) *<\(A3) 



Single READ 



Note 1 . S2 and_S2 have timing identical to Si. On this diagram, when S1 is LOW, S2 is LOW and S2 is HIGH. -7- 

When Si is HIGH, '52 is HIGH and S2 is LOW. Zc 

2. On this timing chart, AD§P = HIGH fix, ADV = X. -^ 

3. ADSP and ADSC must not be asserted during tzzs and tzZREC, due to a guarantee of data retention for snooze mode, j^ 
If synchronous inputs are made combinations of WRITE state during tzzs and tzzREC, memorized data may be destroyed. 
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CONTACT ADDRESSES FOR FURTHER INFORMATION 



JAPAN ====== 

Overseas Marketing Division 

Semiconductors 

Mitsubislii Electric Corporation 

2-3, IVIarunouchi 2-cliome 

Chiyoda-ku, Tokyo 100, Japan 

Telephone: (03)3218-2863 

Facsimile: (03)3218-2852 

Overseas Marketing Manager 
Kita-ltami Works 
4-1, Mizuhara, Itami-shi, 
Hyogo-ken 664, Japan 
Telephone: (0727)82-5131 
Facsimile: (0727) 72-2329 



HONG KONG ====^ 
Mitsubishi Electric (H.K.) Ltd. 
41st fl., Manulife Tower, 169, 
Electric Road, North Point, Hong Kong 
Telephone: 510-0555 
Facsimile: 510-9830,510-9822, 
510-9803 



SINGAPORE ====^ 
MELGO SALES SINGAPORE 
LTD. 

307 Alexandra Road # 05-01 /02 
Mitsubishi Electric Building 
Singapore 0315 
Telephone: 4732308 
Facsimile: 4738944 

TAIWAN ====- 



PTE, 



MELCO-TAIWAN CO., Ltd. 
1st fl., Chung-Ling BIdg., 
363, Sec. 2, Fu-Hsing S Road, 
Taipei R.O.C. 
Telephone: (02) 735-3030 
Facsimile: (02) 735-6771 



U.S.A. 

NORTHWEST 

Mitsubishi Electronics America, Inc. 
1070 East Argues Avenue 
Sunnyvale, CA 94086 
Telephone: (408) 730-5900 
Facsimile: (408) 730-4972 

SOUTHWEST 

Mitsubishi Electronics America, Inc. 

5665 Plaza Drive 

Cypress, CA 90630-0007 

Telephone: (714)236-6270 

Facsimile: (714)236-6184 

ROCKY MOUNTAIN 

Mitsubishi Electronics America, Inc. 
1113 Spruce Street, Suite 503 
Boulder, CO 80302 
Telephone: (303) 546-6300 
Facsimile: (303) 546-6242 

NORTHERN 

Mitsubishi Electronics America, Inc. 
9800 Bren Road East, Suite 243 
Minnetonka, MN 55343-9671 
Telephone: (612)938-7779 
Facsimile: (612)938-5125 

NORTH CENTRAL 

Mitsubishi Electronics America, Inc. 
800 N. Bierman Court 
Mt. Prospect, IL 60056 
Telephone: (708) 298-9223 
Facsimile: (708) 803-4224 



SOUTH CENTRAL 

Mitsubishi Electronics America, Inc. 
9000 Royal Lane 
Irving, TX 75063 
Telephone: (214)929-0046 
Facsimile: (214)929-5363 

NORTHEAST 

Mitsubishi Electronics America, Inc. 
200 Unicorn Park Drive 
Woburn, MA 01801 
Telephone: (617)937-4300 
Facsimile: (617)938-1075 

MID-ATLANTIC 

Mitsubishi Electronics America, Inc. 
800 Cottontail Lane 
Somerset, NJ 08873 
Telephone: (908) 469-8833 
Facsimile: (908)469-1909 

SOUTH ATLANTIC 

Mitsubishi Electronics America, Inc. 

2500 Gateway Center Blvd., Suite 500 

Gary, NC 27560 

Telephone: (919)460-0404 

Facsimile: (919)460-6205 

SOUTHEAST 

Mitsubishi Electronics America, Inc. 

Town Executive Center 

6100 Glades Road #210 

Boca Raton, FL 33433 

Telephone: (407) 487-7747 

Facsimile: (407) 487-2046 

ATLANTA 

Mitsubishi Electronics America, Inc. 

6100 Atlantic Blvd. 

Norcross, GA 30071 

Telephone: (404) 368-4852 

Facsimile: (404) 662-5208 

SAN DIEGO 

Mitsubishi Electronics America, Inc. 
16980 Via Tazon, Suite 220 
San Diego, CA92127 
Telephone: (619)451-9618 
Facsimile: (619)592-0242 

NEW YORK 

Mitsubishi Electronics America, Inc. 
300 Westgate Business Cntr., Ste. 160 
Fishkill, NY 12524 
Telephone: (914)896-0896 
Facsimile: (914) 896-8639 

PUERTO RICO 

Mitsubishi Electronics America, Inc. 
American Airlines Building, Suite 500 
1509 Lopez Landron 
Santurce, PR 00911 
Telephone: (809) 728-5040 
Facsimile: (809)728-5180 



CANADA = 

Mitsubishi Electric Sales Canada, Inc. 
6185 Ordan Drive, Unit #110 
Mississauga, Ontario, Canada L5T 2E1 
Telephone: (416)670-8711 
Facsimile: (416)670-8715 

Mitsubishi Electronic Sales Canada, 

Inc. 

340 March Road, Suite 502 

Kanata, Ontario, Canada K2K 2E4 

Telephone: (613)591-3348 

Facsimile: (613)591-3948 



GERMANY ===== 

Mitsubishi Electric Europe GmbH 

Headquarters 

Gothaer Str. 8 

40880 Ratingen, Germany 

Telephone: 2102-486-0 

Facsimile: 2102-486-367 

Mitsubishi Electric Europe GmbH 

Munich Office 

Fraunhoferstr. 

85737 Ismaning, Germany 

Telephone: 89-96 07 94 30 

Facsimile: 89-96 07 94 1 1 

Mitsubishi Electric Europe GmbH 

Stuttgart Office 

Zettachring 12 

70567 Stuttgart, Germany 

Telephone: 711-728 74 70 

Facsimile: 711-72 47 21 

Mitsubishi Electric Europe GmbH 

Frankfurt Office 

(Power Semiconductors) 

Promenadenstr. 16 

64625 Bensheim, Germany 

Telephone: 6251-62097 

Facsimile: 6251-62099 



FRANCE =^ 

Mitsubishi Electric France S. A. 

55, Avenue de Colmar 

92563 Rueil Malmaison Cedex, France 

Telephone: 1-47. 08. 78. 00 

Facsimile: 1-47.51.36.22 



ITALY ^^ 

Mitsubishi Electric Europe GmbH 
Milano Branch Office 
Centro Direzionale Colleoni 
Palazzo Perseo 2 

20041 Agrate Brianza, Milano, Italy 
Telephone: 39-605 31 
Facsimile: 39-605 32 12 

SWEDEN = 



Mitsubishi Electric Europe GmbH 
Hammarbacken 14 
19127 Solientuna, Sweden 
Telephone: 8-625 10 00 
Facsimile: 8-625 10 33 

SPAIN = 



MELCO Iberica, S. A. 

Parque Empresarial San Fernando 

Av. de Castilla, 2-Edif, Italia, I. PI. 

28831 San Fernando de Henares 

Madrid, Spain 

Telephone: 1-677 56 53 

Facsimile: 1-677 55 62 



U.K. 

Mitsubishi Electric (U.K.) Ltd. 

Travellers Lane 

Hatfield 

Herts ALIO 8XB, U.K. 

Telephone: 707-27 61 00 

Facsimile: 707-27 86 92 



AUSTRALIA ===== 
Mitsubishi Electric Australia Pty. Ltd. 
348 Victoria Road 
Rydalmere Nsw 2116, Australia 
Telephone: (2) 684-7777 
Facsimile: (2) 898-0484 
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